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PBEFACE 


This  work  is  published  ic  fulfilment  of  a  promise, 
which  I  have  repeatedly  made  to  my  students  for 
some  yeara  back,  to  furnisli  them  with  a  resume  of  the 
Courses  of  Lectures  delivered  in  Anderson's  College 
and  at  the  Glasgow  Oplitbalmio  Institution,  These 
have  been  so  arranged  as  to  form  a  complete  practical 
treatise  on  diseases  and  injuries  of  tlie  eye. 

In  a  brancli  of  science,  sucli  as  Ophthalmology, 
which  has  been  progreBsing  so  rapidly  of  late  years 
under  the  labours  of  many  eminent  workers,  text- 
books very  soon  fall  out  of  date,  and  therefore  no 
apology  seems  to  be  requisite  for  putting  before  the 
profession  a  treatise  of  this  nature,  in  which  every 
effort  has  been  made  to  embody  the  latest  investiga- 
tions in  as  brief  and  comprehensive  a  style  as  possi- 
ble, with  the  view  of  rendering  it  useful  and  interesting 
reading  to  those  who  have  not  studied  Ophthalmology 
as  a  separate  science. 

So  long  as  the  study  of  diseases  of  the  eyo  forms  no 
ofl&cially  recognized  part  of  a  medical  curriculum,  such 
a  mode  of  teaching  this  branch  of  science  seems  to 
me  likely  to  be  most  serviceable. 

The    chromo-lithographic    illustrations   have   been 
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painted  for  this  work  by  my  excellent  and  esteemed 
friend,  Dr  Hugo  Magnus,  Lecturer  on  Ophthalmology 
in  the  University  of  Breslau,  whose  labours  in  this 
department  are  well  known  and  highly  appreciated. 
Our  object  has  been  to  give,  for  every  disease  of 
the  fundus,  a  typical  picture  true  to  nature,  and  he 
has  spared  no  pain  in  the  realistic  execution  of  the 
work. 


18,  Bbahdon  Pla.ce, 

Ql.uaow ;  December,  1881. 
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PliiLTB  I 

vonuL  nrnmn  ocuu 

na.lIith«l«A«ir«of  ft  boy,  agod  tUrteeD.  with  7«UowfahUaadft 
hair,  sad  pftU  bine  uidw-  Hm  ccdonr  (tf  lb*  ftmdv  is  brigbt  xvd, 
oftDMd  bjoiftriEed  d0floi«n«7  of  pfgrneotitf  Um  oboroid  aa  wall  aaof 
tbe  apitbeUtim.  In  the  inTerted  image  we  lae  in  the  npptar  half  of 
tbe  fiindtu  broad,  btgblj-otdoiured  vaaotUar  atromft  tnmke,  whioh 
toroiiiutte  in  tbe  fbrm  of  pOD<ule  ol  nnmerooa  fine  TOMels.  Tbaee  are 
tbe  Taaa  Tntiooaa^  whioh  are  finlile  in  rdief  onluoonnt  of  tbe  porertj 
of  pigment.  The  papilla  of  theoptio  nerre,  or  optiodiac^  iaof  nonaal 
form  and  oolonr.  Tbe  retinal  ren^  arej  on  aoooont  of  Uieir  different 
ooloar,  wy  diitinct^  Mparaied  into  artertea  and  Teina.  The  Teina 
bare  a  dark,  red>brown  oobnu-i  tba  arterlea  bare  a  brigbt  biitk-red 
oolonr. 

Tia.  8  ia  the  right  ^e  <rf  a  woman,  aged  thirty-flre,  a  rerf  dark 
bmcette.  The  fnndus  presents  a  dark-red  colour,  mclined  to  brown. 
Bonnd  the  normally  coloured  optio  disc  there  is  a  grey  zone,  which 
gradually  shades  off  into  the  red  of  tbe  background,  and  is  caused 
by  a  thickening  of  the  retina  in  this  place.  A  slight  dark  pigmenta- 
tion is  drawn  round  the  nasal  side  of  the  disc.  The  retinal  vessel  are 
normal  in  their  conrse,  and  are  distinctly  separated  into  veins  and 
arteries.  The  two  principal  trunks,  which  are  directed  upwards, 
branching  towards  the  temporal  side  of  tbe  fundus,  are  designated  by 
Uagnns.  arterin  et  vens  temporalis  soperior ;  the  oorrespondin'g  vessels 
of  the  lower  half  of  the  fundus  arteriee  et  vens  tempoi-alta  inferior ; 
those  which  go  to  the  macula  arterin  macularis  superior  et  inferior. 
Tbe  inner  part  of  the  retina  has  in  its  upper  half  the  arteria  et  vena 
nasalis,  superior  et  inferior.  At  the  temporal  side  of  the  disc  there  is 
a  whitish  circle,  in  the  centre  of  which  there  is  a  bright  spot,  sur- 
Tonnded  by  a  dark  red  zone.  This  is  the  macula  lutea.  The  white 
circle  is  not  of  frequent  occurrence,  and  is  generally  fainter  than  in 
figure. 
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Fi|  1  Gliueomatous  Bxcavalion  wilh  atrophy  of  Ihe  choroid  round  \Un  opncd^ 
rij.2.  Glaucomatoua  excavation. 
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PLATE  II 

OLAUCOHA 

Via  1. — ^Deqp  exoaTatioii  of  tiis  opido  duo  in  glanooniA  timplex. 
"Dte  diso  baa  »  blaiab  colour,  vbiob  sbowa  more  particolftrly  along  the 
border;  Borrotrnding  it  there  is  a  tolerably  broad,  clear  zone,  which 
pasMS  gradtuUy  into  the  normal  red  of  the  fundus,  with  brown  pig- 
ment spots  at  its  termination.  This  clear  zone  corresponds  to  atrophy 
of  the  choroidal  stroma,  the  result  of  strong  intra-oonlar  pressure. 
The  retinal  ressels  ran  close  round  the  border  of  the  diso,  and  look  as 
if  soddenly  intcnrrnpted  apon  the  disc.  Thej  descend  with  a  hook- 
shaped  carve  into  the  depth  of  the  ezcaration.  Upon  the  floor  c^  the 
diso  there  are  namerona  vessels,  which  meet  in  one  point.  Their 
oolonr  is  a  dear  red,  and  their  differentiation  into  arteries  and  veins 
ifl  impossible. 

Fia.  2. — GlancomatouB  excavation  in  the  right  eye  of  a  woman,  aged 
sixty-three.  Here,  also,  there  is  a  bright  atrophied  ring  round  the 
disc,  which  is  of  an  irregular  oval  form,  yellowish -white  in  the  centre, 
bat  becoming  towards  the  border  of  a  distinct  bluish-green.  Isolated 
bluidh-green  streaks  and  epote  can  be  observed  upon  the  disc.  The 
retinal  vesBels,  which  are  of  normal  size,  terminate,  as  in  Fig.  1,  at 
the  margin  of  the  disc  in  the  form  of  a  hook.  On  the  floor  of  the 
excavation  very  small,  solitary,  vascalar  trunks  are  visible. 
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fi^.  1.   Atrophy  of  the  eptic  n«rwc. 

Ti^.Z.  Atrophy  orillfi  cptic  nerve  and  retina. 
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FiQ.  1. — Atrophy  of  tbe  optic  nerre  in  tbe  case  of  an  old  man 
^ffeetcd  with  diueoae  of  the  spine  (tabea  dorsaJi^).  Tli^diac  is  porctlain 
wbitt^.  with  a  ring  of  gi'ey  blue.  The  retinal  vt?mi  are  of  about  noriual 
calibrt),  wLil«  tbe  axtertua  utre  tiODsiderabl;  tbiuued.  Tbe  red  of  the 
foodos  is  noi'iuaL 

Fig.  2. — Atrophy  of  the  retina  and  optic  nerve  in  the  case  of  a 
noman.  aged  fort7.Bix.  The  fondaaisof  a  yellciwifth.redj  paler  than 
uBoal,  The  disc,  of  irreg^ular  form,  Las  some  black  pigment  streaks 
at  ita  border.  Id  tbe  central  porLioD  it  is  of  ^u'Llo'wislj-wbi.te  colour, 
but  &iwards  the  itersphery  takos  on  a  bluish  shad-e.  The  retina.)  veaHela 
are  considerably  diminished  in  nnmber,  being  represented  merely 
by  tbe  principal  tm&ka.  Tbe  arteries  and  veins,  which  ron  upwards, 
are  normally  full  and  pnrsae  a  normal  conrse.  The  arteria  and  rena 
macularis  inferior  are  considerably  thinner,  with  narrow  whitish 
stripes  at  their  edges.  The  vena  temporalis  inferior  is  equally  nar- 
rowed, and  has  the  same  white  stripes.  The  arteria  temporalis  inferior 
is  so  strongly  atrophied  that  only  upon  the  disc  can  a  vestige  of  it  be 
disoerned. 
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fi|.  1.   Posterior  Slaphjioma. 

Fig.2.  Posterior  Staphyloma  with  pigmenTOUs  deposit. 
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FiQ.  1- — KighicTeofawomati.agedrhirij-cwa.  The  diac  is  of  a  noniial 
Qoloar  aDd  oval  Aha.pe,  mth  a  i-ung  rettiiNil  axis.  At  it*  mofular  ude 
th«Fe  ift  a  white,  ■rri^'gnla.rlj  shapeil  cre«C4Pt..  surroaBdiiig  kalf  4,if  tlie 
circumfWjreiice  of  the  diBt?,  and  with  a  sliarp.  cl«ar  ootline.  ^ke  oucalar 
edge  of  tfao  dt^c  \M  Bam^nnded  by  &  ^rej-bldck  burder.  Some  nripai 
Bad  spota  of  the  aaoic  colour  are  obaerred  i>j>oa  the  vbite  cre»c«3it. 
The  fuodm  pT.«.eiit3  the  nonnnLl  red  appcnnsAe^  bat  ita  ailoor  in  tha' 
Ibacul&r  region  becomes  of  a  brtgibttr  jrellaviab-red.  T1i*rc  u«  also 
Ker«  two  grtryisb-wliite  Btript;a.  Exacdj  sbcre  the  dlec,  in  the  LDverted 
image,  there  .&re  the  dark  red  chor«id&l  resMlmoTer  which  paaa  the 
arteiia  and  vena  tcmpo'raJte. 


Fia.2. — A  small  lower  staphyloma,  with  pigmentoDS deposit  npon  the 
disc.  The  fandua  ehows  a  brighter  jellowiBh  red,  with  nQmeroas  insnlar 
■pots  of  gTejish  red.  The  disc  is  normal  both  in  form  and  coloor,  and 
also  the  arteries  and  reins.  The  disc  is  snrroanded  bj  a  whitish  zone, 
the  breadth  of  which  is  not  uniform,  bnt  conHiderablj  greater  towards 
the  temporal  side  of  the  disc.  This  broader  portion  has  a  black  pig- 
ment fringe.  Figment  spota  are  also  found  upon  the  disc  near  ita 
ftl  border. 
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PLATE    V 

OPTIC   KIlIBITia 

Fio.  I. — SCatuigspapilla  ot  the  l«ft  eye.  is  bo-BiUr  meniDgitis.  The 
botderof  the  di»i:  is  toially  oblitemted,  so  tkiat  tbere  is  no  abarp  oon- 
Wiii-QQ  ttnj  flidfl.  The  coU-ni'  is  a  dirty  pn;;  blae.  with  itsuUled  sbiuiog' 
■white  epote.  The  colour  of  the  i-cat  of  the  (iindiia  is  of  the  iieuah  r<ad. 
The  retinul  artt^ries  are  extremely  thin,  like  fine  threads,  an  that  the/ 
oan  »;:arcely  I19  recoguiwd  dH  the  iliac,  The  retinal  v^iine.,  on  the  other 
bandi,  are  swoU{:n.  more  tortnoua  than  tisunl,  and  of  a  dark-red  caloiu". 
The  prindpal  iiifeiior  renous  tmuk  in  tba  inverted  luiage  liiia  a  *L'ry 
murkvd  white  reflection. 


Fio.  2, — StAiingsp^pillEi  ot  tlie  right  eye,  in  disease  of  the  brnin  and 
dura  mater.  The  disc  is  perfectly  obliterated,  so  that  no  trace  of  its 
border  is  diBcemible,  is  of  a  pale  yellowish-red  colour,  whirh  gradually 
loses  itself  in  the  normal  red  of  the  fundus.  The  retinal  veins  show 
Btrikic^  tortuosity,  with  a  sharp,  bow  like  cuiTe,  where  they  are  seen 
against  the  swollen  disc.  At  these  curves  there  is  found  a  very  dark 
brown-red  colouration,  while  in  the  other  parte  of  their  course  they  are 
of  a  cherry  brown,  and  not  bo  intense  as  at  the  carves.  The  calibre  of 
the  veins  is  considerably  increased,  while  the  retinal  arteries  are  Tery 
mnch  thinner  than  normal. 


PLATE  VI 

OPTIC   NIUBITI8 

Fia.  1. — ^Inflammation  of  the  optio  nerre  in  tnmoar  of  the  brun. 
The  diM  ia  of  a  yellowiah-grey  oolonr.  Ita  border  oan  be  recx^fnised, 
but  is  stroaglj  veilfld  by  a  greyish  colour,  whioh  gradDally  shades  off 
into  the  norma)  ooloar  of  the  fondas.  The  retinal  veins  are  in  eome 
parts  more  tortnoas  than  usual,  especially  on  tbe  disc,  trhere  some  of 
them  have  a  aerpentine  look.  Tbe  cclonr  of  the  veins  is  a  'darli  cherry 
red,  bat  is  less  pronounced  on  the  border  of  the  diao  and  appears  hem 
am  if  ODvered  with  a  veil.  The  retinal  arteries  are  thinner  than  normal* 
and  in  some  casea  oan  be  diaoemed  only  by  very  oarefol  examination. 

Fia.  St. — ^Disease  of  the  retina  and  optio  nerve,  whioh  is  confined  to 
one  quadrant  of  the  fandas.  The  disc  is  of  normal  form  and  colour, 
and  only  in  its  apper  temporal  part  is  thickened  by  a  yellowish -grey 
colonred  veil,  which  stretches  far  into  the  fundus  and  gradually  dis- 
appears oo  the  background  towards  the  periphery,  whfnre  it  passes 
into  the  natural  red.  Close  by  and  upon  the  disc  this  colouration  is 
more  clearly  seen,  as  it  presents  itself  in  this  place  in  a  pronounced 
pale  grey  yellow.  Towards  the  periphery  the  colour  assumes  more  a 
grey-red  tint.  The  retinal  Tesaels  are  veiled  by  the  exudation  which 
has  been  called  forth. 


FH.2. 


ri^.I     Apoplectic   Itetiflilis 

Fig  2   Retinitis  in  Bn|hfs  diseise. 
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PLATE  VII 

BITINITIS 

"PiQ.  1. — The  riglit  ^e  of  »  man  with  a  liigh  degree  of  apoplexj  of 
thfl  retina.  Kameroiu  retinal  hajpiorrfaagea  are  funnd  scattered  over  the 
whole  fondiM.  They  are  of  difFerectfurmB;  Bomeintbeformof  Btreuks, 
others  round  or  oval  epotg.  In  the  neighboorhood  of  the  dino  the 
blood  atripea  asanme  a  fan-ahaped  appearance.  They  are  namerooa  on 
the  macolar  border  of  the  disc.  The  ontUne  of  the  disc  ia  completely 
lost.  Its  colour  is  an  uncertain  jellowiah  red,  paaaing  gradually  into 
the  normal  red  of  the  fundna.  The  retinal  arteries  are  in  some  place* 
Tery  indistinct,  but  the  reins  are  more  easily  recognised.  In  some 
regions  the  eztrarasationa  lie  upon  and  cover  the  retinal  vessels,  while 
in  others  the  vessels  run  in  front  of  the  hGemorrhagtis. 

Fio.  2. — Betinitia  in  Bright'a  disease.  The  disc  is  of  normal  appear- 
ance  and  colour,  and  at  its  nasal  margin  surrounded  by  a  pigment 
border.  The  retinal  vessels,  which  are  distinctly  st^paratud  into  veius 
and  arteries,  are  of  normal  fulness  and  colour,  but  are  covered  in 
some  places  by  clear,  white  spots ;  these  spots  are  irregulur  in  shape 
and  aize,  and  are  scattered  over  the  whole  fundus.  Between  them  we 
see  different  hsemorrhagio  spots. 
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Detachment  of  the  Retina 
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Tig.  V   Deiach  ment  of  the  ceKnj  wiL+i  posianor  Slaptiyloma. 
Ftj.2.  Detachment  Qf  the  retin«. 
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PLATE  VIII 
owuxmxEsr  or  thb  Bimu 

"Fxa,  1. — ^He  nfper  balf  of  the  inrertad  imHge  of  the  fimdag  ahoira  a 
yeUoW'green  backgroand,  with  differ^it  foldi  numiag  in  a  horisontal 
direcKtot  upon  it.  On  both  aides  this  jellowlah.green  part  paesea 
gnwlaoUj  into  the  oormal  colonr  of  the  fondna,  while  in  the  middle  it 
risea  into  a  bladder,  balging  out  towards  the  optio  diso.  The  retinal 
Teaaela  are  more  tortnous  in  their  coarse  npon  the  detachment 
especially  where  they  cross  the  retinal  folds.  The  normal  coloured 
diso  ia  snrronnded  hj  a  white  concentrio  border,  npon  which  is  foond 
■ereral  jellowisb  spots  and  stripes.  The  outer  border  of  this  posterior 
atapbjloma  is  sorronnded  by  dark  pigment  streaks.  The  retinal  Tesaela 
are  r^nlar  in  their  coarse,  with  the  exception  of  one  vein,  running  to 
the  detachment,  which  is  rather  toi-tuoua. 

Fio.  2  represpiits  an  exteDaive  retioal  detachment,  which  is  divided 
into  two  pouches  by  a  dark-coloured  ridge.  The  coluur  of  the  detach- 
ment is  a  pronounced  bluish  green,  resembling  that  of  sea  water. 
Where  the  light  falls  upon  the  pouch,  the  colour  has  a  whitish  hue. 
The  vessels  which  run  upon  the  detuchment  are  very  tortuous,  like  vine- 
twigs.  Their  colour  is  a  aatnrated  cherry  brown.  The  i-est  of  the 
fundus  ia  of  the  uaual  red.  The  greater  part  of  the  diac  ia  covered  by 
the  detachmt^nt,  so  that  only  a  email  border  of  it  ie  visible.  The  retinal 
vessela  pursne  a  moderately  winding  course  upon  the  red  fundua,  but 
appear  etightly  veiled,  on  account  of  the  turbidity  of  the  viti-eoua 
bumoor. 
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Choroiditis. 
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Fig  I.  Syphilitic  Chcrgidilis. 
Fig.  2.  Dissemmaled  Chorcidltts. 
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PLATE  IX 

CH0BOIDITI8 

Fia.  1. — Bepreaeutf  the  fiuidiu  of  ■  man,  aged  35,  with  Blight  toipor 
(f  the  retiiuB.  He  is  the  iaane  of  intermarriage  of  first  oonaini. 
The  peripheric  zone  of  the  fondne,  which  is  of  a  jellowish-red 
tinge^  ahowB  tmaU,  irr^nlarly  formed,  black  pigment  apota.  In  the 
immediate  neighboarhood  of  the  disc  the  apote  are  entirely  afaeent 
Hie  normally  coloured  disc  ia  anrroonded  by  a  narrow  white  bordo'. 
In  the  retinal  resaela  there  is  nothing  particular  to  obeerre. 

Fia.  2. — Syphilitic  choroiditis.  Upon  the  normally  coloured  fundua 
there  are  scattered  nnmerouB  spots  of  various  forms  and  coloiirs> 
Some  of  them  are  whitish,  others  consist  of  black  pigment,  and  others, 
again,  look  like  delicate,  ash-grey  stripes.  Exactly  in  the  region  of 
the  macula  there  is  a  fresh  hGemorrhagic  spot.  The.  disc  and  retinal 
ressels  are  normal. 

NoT>. — The  marking  of  the  figures  at  the  foot  of  the  Chromo.  should 
be  transposed. 


Choroido-retinitis. 
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Fi^l-  Choroido-reilnitis  wxt)  apoplexy  of  the  retini. 
Fi j  2   Eflibolii  ArterlBfl  centralit  retinae 
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PLATE  X 

CROBOIDO-BITINITIS 

Fio.  1. — Ohoroido^retmitu,  with  i4>oplei7  of  the  retina.  The  disc  i* 
of  normal  form  and  ooloor,  bat  ia  oorered  by  nnmerooa  freah  bnmor- 
riiagH  of  a  obeny-red  coloor.  Two  sach  extraraaatiooa  are  alao  foond 
upon  tbe  normally  colonred  fimdus.  The  retinal  veina  ahow  a  decided 
tortiuisity.  In  the  inverted  image,  oloee  apon  tbe  macula,  there  ia 
found  B  rery  extenaire  yellowiah-wbite  colonred  part,  which  extendi  to 
the  disc.  While  this  spofia  moderately  intense  in  colour  in  tbe  neigb- 
bonrhood  of  the  diao,  towards  the  periphery  it  becomes  indistinct,  md 
ahaugea  into  a  grey-red  ooloor.  In  the  courae  of  this  exudation  small 
retinal  vessels  make  their  appearuice. 

FiQ.  2. — Embolia  arterial  centraliB  retime.  The  whole  part  situated 
below  the  macula  and  the  disc,  and  partly  concentric  with  these  two 
organs,  shows  a  very  distinct  grey  colouration.  The  macula  appears 
as  a  cherry-red  spot,  and  its  centre  and  periphery  are  particularly  red 
brown  in  colour.  The  disc  appears  aa  if  slightly  veiled.  The  retinal 
vessels  in  the  region  of  the  grey  zone  cannot  be  distinctly  recognised. 
They  appear  very  thin  both  upon  and  near  the  disc,  but  aBsume  towards 
the  periphery  their  normal  colours. 


Gbxtlemkx, — T  propose  to  devote  thus  l^tare  to  some 
general  cotisideratiooa  regarding'  tbe  organ  ot"  vision.  Tbe 
eye  is  the  print^ipal  orgun  by  mcaoH  of  which  wo  become 
Bcqoaintod  with  the  world  around  us.  Through  it  there  is 
conveyed  to  ub  an  image  of  the  nize,  shfipe,  and  uolonr  of 
all  objects  which  transmit  or  reflect  Hght;  and  the  medium, 
throngh  which  this  effect  is  produced  consiate  primarily  of  the 
retina  nnd  optic  nerve.  The  retina  receives  the  impression 
of  light  and  colour,  and  this  is  conveyed  to  the  Beusorinoi 
throngh  the  £bre«  of  the  optic  nerve. 

Tlieso  structures  form  the  organ  of  vision  in  its  most 
rudimentary  condition  as  mot  with  ld  some  of  the  lower 
Eorms  of  nnimal  life^  as  in  tho  Erklnodtinnuta,  where  no* 
thing  is  found  but  u  nervous  cord  and  a  pigment  spot.  Rays 
of  light  coming  in  contact  with  the  pigment  spot  impart  some 
molecalar  motion^  and  luminary  or  calorific  iraproasions  ar^ 
produced.  Ascending  in  the  zoological  §cale  we  have  the 
visnal  organ  in  a  degree  of  perfection  and  dovolopmoiit 
commensurate  with  the  requiremBtite  of  the  iminiul.  In  tho 
T'uhclarut,  for  instancef  which  range  iu  search  of  their  food, 
there  are,  as  in  tho  locch,  numerous  eye  spots  scattered  abont 
the  head,  and  by  these  their  movements  nro  goided.  Similar 
eye  spots  may  be  seen  in  the  Roiifent,  in  which  tho  rudinienta 
of  a  proper  optical  inBtruinnnt  begin  to  show  themselves, 
although  they  are  sometimes  buried  beneath  the  integuments. 
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The  Pecfen  and  several  other  Conchifera  liave  tlieir  eyes 
placed  along  the  margin  of  their  mantles,  while  the  Meduscc 
have  theirs  at  tho  oiid  of  their  bitll-Bhapod  bodies,  and  the 
SabeiUts  upon  their  gills.  In  two  of  the  highest  ortlerB  of  the 
OrustaceT,  the  Podophthiilmafa,  for  instance,  the  eyes  are  placed 
at  tho  extremities  of  their  movable  peduncles,  as  the  name 
implies.  The  advantage  of  this  ia  obvions,  for  the  head  and 
ihopas  being  consolidated  into  one  muBS  tho  oxtout  of  vision 
commaudod  by  sessile  eyes  would  have  been  inadequate  for  the 
Beciirity  of  croatnrea  exposed  to  so  many  unemiea.  In  some 
of  the  DorfiUtraphiaia  they  are  found  in  the  extremity  of  the 
tail,  whoso  movements  they  direct. 

In  aTfifulated  animals  the  oyea  are  composite ;  thus  tho  hea 
has  two  large  cjgb,  utio  on  each  aide  of  the  head,  consisting 
of  numerous  facets — primary  eyes,  and  three  shining  8pot« 
above — secondary  eyes.  Evory  one  of  the  facets  is  in  itaelf 
a  complete  viuiuil  instrument,  us  8oeu  iu 

Fig.  1. 
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Head  nnd  oompound  eyea  of  the  tee,  iliowiug  the  owlli  or  primary 
ej«8  in  sifu  on  the  Icf^  »\Aff,  and  di»placc<i  on  th«  risbt; 
{a  a  a)  atcmmats.  or  secundarf  cj'<.-8. 

Wlieu  a  vertical  section  is  made  of  one  of  these  corapopita 
eyes  it  is  seea  that  each  ocellus  ia  the  frustrum  of  a  pyramid,  of 
which,  the  cornea  forms  the  base  (Figs.  2  and  3),  whilst  the  small 
end  abute  upon  a  bulbous  expansion  of  tho  optic  norve ;  tho 
interior  of  thia  pyramid  is  occuptod  by  a  tnuiKparent  substance 
(ft),  which  represents  the  vitreous  humour,  and  tho  pyramida! 
are  separated  from  each  other  by  a  Layer  of  dark  pigment. 
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A  prtition  mun? 
bijjlily  magnified. 

a,  facets  of  ihe  cornea;  b,  transparent    pjrramida   flurrounded    with 
pigment  c,  fibres  of  tbb  optic  nerro ;  o,  trunk  of  the  optic  nerve. 

smaller  eiuls,  wKere  the  pigment  is  perforated  by  tbe  fibres  of 
tUo  optic  aervo  (c)." 

In  tlie  Ararknidin  wo  fmd  a  roduction  in  the  numht-'p  of  eyes. 
Some  spiders  have  only  two,  and  ntme  more  than  eight.  The 
scorpion  has  two  largo  eyes  placed  on  the  dorsal  anpoct  of 
the  cephalothorax,  and  three  pairs  of  smaller  eyes  on  the 
ODter  margin  of  the  Ramo  divi.tion  of  the  body. 

We  may  therefore  assume  that  the  number  and  position 
of  the  eyea  iu  animala  ai'O  tu  intimato  corrolatiuu  with  their 
life-condition,  their  place  of  abude,  and  the  work  they  hare 
to  perforin.  This  is  the  case  even  in  the  vertohrataj  wlicre 
the  eyes  are  of  the  samo  typo  throngliQul ;  for  tixnmpJej  the 
eyes  of  fishefl  are  remtirknblo  for  the  splioriiv^l  shape  and 
density  of  the  crystalline  lens,  whitrh  enable  them  to  exerb 
its  pofractiire  power  upmi  niyH  whiiilt  como  through  water. 
We  have  another  example  in  the  development  of  the  miucle 
of  accominodatioD  in  birds  of  prey,  to  whom  distiuut  vision 
ia  necessary  at  widely  different  fucal  distaucetn ;  but  it  is  no- 

'  Carpratw'*  'Principle*  of  Comparativp  Phywology,'  p.  727. 

See  bIbo  J.  MuU«r,  *  Zur  vcrglejicbt'iiden  PlijBi<;logio dra  Qeaicht*- 
vimun  d*i«  Ueaechfti  nod  d<.T  Thii>ri^,'  Leipici^,  l)i'26;  taid 

Leackart,  '  Or^anulu^ud  l-h  Augca;  iti  Uracfv  und  Suemiacbca* 
Handbaoh  der  AageubeUkoode.' 


THR   EYE    AS    AN   OPTIOAL   1N8TEDMBNT 

where  more  strikingly  njaotfested  thaxt  in  the  (»ct  that  the 
larv»  of  iusocte,  which  undergo  a  coupleto  rndtaraorphosis, 
onljr  possesH  eiiuplo  eyes,  the  compijsitv  eye*  heiug  developed 
at  the  same  time  as  the  wings  and  other  ^mrts,  which  are 
charactoriatic  of  the  imago  state  during  the  latter  part  of 
the  piipn  eondition.  On  the  other  hand,  wo  fu\d  in  ihe 
metamorphosia  of  tho  Srhimirotzer  crahH  and  cirri|>edian3 
thatj  in  passing  from  their  larval  condition,  they  lose  at  the 
game  time  the  yyes  hy  meana  of  which  they  were  formerly 
able  to  exercise  free  control  of  motion.  Spiders  li\*ing  uoder- 
grouiid  have  no  eyes  at  uU. 

Tub  Hduan  Etb 

Ib  the  most  perfectly  deviiloped  of  all  those  fonnd  in  the 
vortobrata.  Let  us  consider  it  in  the  first  instaqpo  as  an 
optica!  instrument,  such  as  a  photogmphic  appanitns,  which 
it  resembles  in  its  mechanism.  The  parts  UHod  for  the  con- 
struction of  snch  an  apparatus  are : — A  plate  of  gtasa,  ren- 
dered sensitiro  to  the  rays  of  light  by  being  covered  with 
Argeuti  Nitra8  and  goULtlue,  to  receive  the  impressions  uf 
the  image;  a  convex  lens  to  render  the  imago  distinct;  a 
dark  chamber  {camem  obscura)  nud  diaphragm^  to  prevent 
reflection  and  nborration  of  tbo  raya;  and  an  adjusting  me- 
chanism to  regulate  the  distance  between  the  plate  and  the 
lens,  so  as  to  adapt  it  for  different  focal  diatancoa. 
The  corresponding  parts  in  the  human  eye  are  ; — 

1.  Hotina  to  receivo  tho  impression  of  the  image. 

2.  Compound  lens  for  refraction,  i.e.  to  bund  the  rays 
coming  from  objects,  so  as  to  bring  thein  to  a  focua  tijwn 
tho  retina. 

3.  Sclera  and  choroid  forming  the  dark  chamber. 

4.  Iris,  the  diaphragm  to  con-ect  spherical  aberration. 

b.  Ciliary  mnacle,  aerrtng  aa  an  adjusting  mechanism  to 
itdapt  vision  to  different  focal  distance*. 

The  retina  (network)  is  the  nen'ous  membrane  of  the  oyo 
situatfld  between  the  choroid  coat  and  tho  hyaloid  membrane 
of  the  vitreous  humoor.  It  oommonces  at  and  surrounds  the 
tormina)  part  of  the  optic  nerve^  and  extends  forwards  nearlv 
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iTie  BTifc^rirtT  edge  of  the  ciliary  proccHBOs,  where  it  tenni- 
natcH  in  a  finely  Berrafced  border  (om.  w'rrattt). 

The  following  layora  may,  acoorUing  to  Ktilliker,  (►o  ob- 
served in  the  retina  : — 

They  are  roproseuted  in  Iheir  order  from  without  inwards. 


Fig.  4. 
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Lajer  of  rod^  and  conei' 

iStmttim  bacillorum,  e.  mcmbrana  Jncobi.) 


External  graaular  liiyer. 


Intcrmwluito  praaular  layer. 

loDvr  graoiiUr  layer. 

Finely  ^nmular  layer. 


T- 


Layer  of  nvrro-eelli. 


Fibres  of  the  optic  norvei. 
Membnuia  liniitans. 

The  rod  and  cono  layop  roata  npon  the  choroid  and  the 
inemhrann.  limitaiut  mierna  TQsis  upon  tlic  hyaloid  (limitans 
hyaloidea).* 

All  the  parts  of  the  rotinn  are  not  equally  irapressiblo  by 
light.  The  most  acute  perception  resides  in  the  regiou  o! 
the  macula  lutea,  yelUiw    npot,  which    is    thoi-cfore  thu  most 

*  The  term  "  liuutana  liyaloitloa"  vtus  first  used  by  Henle,  wlio  deniea 
tbe  exi«tcnoe  of  two  membranes  biJtwccn  the  vitrcouB  and  tbo  retina, 
fend  d<^>crib«s  only  one.  &oni>;  anntotnists  refjard  this  metDbrane  aa  an 
tntcgnU  pari  of  thu  nitinu  |  Ivanoff,  in  '  Graofti's  Archiv,'  Bd,  si,  pi.  i, 
fif.  141).  and  others  as  an  independent  atructni'cleHs  membrane  with 
on«  epithelial  lay«r  (Hannuvor, '  La  rt-lin«  de  I'homme  et  des  vert^broa,' 

^  1301. 
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important  part,  bnt  is  found  only  in  mon  and  mnntejrs. 
In  the  centre  of  iUb  macula  there  i«  a  df^proaaion— fovea 
centralis ;  and  it  is  here  tJiJit  direct  acute  vimoti  takes  place, 
as  was  first  deioonstratod  by  Ht-iurich  MiUler  in  1847.  He 
also  proved  that  tlie  rud  and  cone  luyer  was  tho  iniprewiible 
membrano,  ^rnce  in  the  region  of  the  macula,  anil  oBpocially 
in  tho  fovea  centralisj  tho  retina  is  represontod  principally 
by  tho  concfl.  Thcso  cones  aro  present  hnro  in  porfeotir>n, 
along  with  nerve-cells  and  a  nuclear  layer,  alt  the  other 
layers  being  pushed  aside,  as  it  were.  Vision  of  tho  fovea 
centralis  is  called  acute  or  direct,  i.e.  the  image  is  painted 
upon  it,  while  that  of  the  other  parts  of  the  retina  is  called 
indirect  or  perijffie^ric. 

All  the  thiMiriea  propounded  with  reganl  to  thi»  manner  in 
which  li^ht  acts  upon  the  retina  barely  approached  the  limit 
of  probability,  until  tho  rocont  publication  by  Franz  Boll  of 
his  observation)*  on  the  photo-chemical  action  of  tho  retina.* 

Experiment. — If  a  irog  be  taken  and  kept  in  darkness  for 
Bome  time,  then  decapitated,  and  the  head  left  in  a  dark  place 
for  twenty-four  hours,  on  removing  the  eyeball  ami  opening 
it,  the  retina  will  be  found  of  a  beautiful  red  colour. 
flxpuaa  thin  to  some  light  and  the  rod  gradually  disappearw, 
the  membrane  gets  pale,  then  yellowish,  tlu-n  like  white 
satin,  while  ultimately  even  thia  appearance  vanishes  and  tho 
retina  becomes  quite  transparent. 

The  red  principle  of  the  retina,  which  is  generated  in  dark- 
ness and  decomposed  in  sunlight,  Boll  calls  eriftkropgine. 
The  fact  that  it  existri  after  tho  death  of  the  animal  ohciwa 
thai  it  18  not  a  transitory  property,  but  a  durable  chemical 
element  of  the  retina,  analogous  to  the  luemoglobino  of  tho 
stroma  of  tho  rod  corpusclea  of  tho  blood.  The  erythn^pitLne 
is  transformed  by  the  light  into  several  physiological  com- 
binations, just  as  the  hiienioglobine  is  changed  by  the  action 
of  different  gases,  the  chemical  combinations  resulting  from 
the  action  of  light  upon  the  erythropsiae;  in  other  words, 
ibia  process  constitutes  the  essence  of  perception  of  light  and 
colour. 

'  Memoir  re«d  before  the  Acadeiaia  d«i  Linoei,  Borne,  '  Annalvs 
d*0ea]i8U<iue,' June,  1877. 


BOLLS  TUEOBY  OF  ERYTHBOPSIKB  7 

There  m  another  factor  in  this  phyaiological  process  which 
we  must  Dotico.  BeliiiiU  the  rutina  there  ia  a  layer  of  opitho- 
Httm  of  the  choroid  with   hexagonal   pigment   cella.     Thr^e 
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Hexagonal  pigmeot-cctU  :  a,  ae«Q  front  Ui«  suiTacci  b.  f^m  the  nde  j 
e,  pigment  {friuitileH. 

cells  contain  oil-glnbalen,  which  Boll  considers  to  bo  the 
primftry  materiala  fi-om  which  the  cr]ithrop»ine  is  inccssiintly 
reprcMluced.  Tlnwe  pttculiarly  shaped  pigment  cells  bt-have 
vwy  curiouuly.  They  seem  to  be  migratory  cells.  When 
the  eyce  have  heen  kept  in  ilarkness  or  in  a  red  or  yollow 
lighlj  tlio  retina  can  Ijo  oaaily  scpurated  from  tho  pigmeut 
layer  as  a  distinct  mombrauo ;  but,  whou  the  eyes  are  exposed 
to  white,  groen,  blue,  or  violet  hg'ht,  the  pigment  extends  into 
tho  interstices  of  the  retina  and  tho  rod  and  cone  layer  cannot 
be  separated  from  it. 

The  experiments  made  by  Boll  upon  frogs,  and  also  upon 
cartilaginous  and  oemiuouh  tushes,  have  been  repeated  upon 
the  human  eye,  after  a  capital  execution  with  the  sixrne  rcHulb 
by  Scbenko  and  Zuckcrkandel  of  Vienna.  A  jtrupos  of  the 
iboto-chemical  theory,  it  appears  to  mo  to  bring  us  one  step 
earer  to  a  comprehension  of  the  intimacy  which  exists  be- 
tween mental  operations  and  physical  action,  for  it  showa  us 
that  the  image  of  objects  is  actually  impressed  upon  the 
retina.  May  I  not  add  that  the  mind  stores  up  these  im- 
preaBtonB,  that  iiietnory  is  the  faculty  by  which  these  plates 
are  brought  forth  when  required,  and  that  thus  the  analogy 
between  the  retina  and  tho  photographic  plate  is  strictly 
correct,  the  main  difference  being  that  the  retina  gives  us 
a  chromo- photograph. 

Tho  retina,  then,  is  the  membrane  which  receives  tho  im- 
preeaion  of  tho  image,  and  this  is  conveyed  to  the  brain  by 
the  optic  nerve.     The  optic  nerve  ia  merely  tho  conductor. 


If  you  sliat  your  left  eye  and  look  with  the  right  u))on  the 
white  cross  (Fig.  G),  you  will  find  wheu  you  rciuovo  thu  figure 
about  twelve  ihcIigh  from  the  eye  that  the  wliite  circle  dis- 
appears and  you  see  onJy  a  cnntinimtion  of  the  block,  Placoany 
coloured  object  upon  this  circle,  and  it  will  equally  bo  invisible 
if  you  only  look  firodly  iit  the  white  cross.  There  is,  there- 
lore,  at  the  onfitiiU  of  the  fixation  poiut  Or  macula  a  bluuk  iu 
the  field  of  viniou  ;  and  when  you  cousider  that  the  natural 
imftges  are  inverted,  yi>u  will  sue  that  the  blank  corresponda 
to  the  part  of  the  retina  situated  at  the  m»tdp  of  the  macula. 
We  can  indeed  dotermino  by  mcaaui-oiiient  that  it  corresponds 
to  the  poiut  nF  the  entrance  of  the  optic  ner\'e,  wtiich  lh  called 
the  blind  spot  or  Mariotte'ti  spot. 


Repractivs  Mbdu 

Rays  of  light  proceeding  from  any  object  wonld  form  a  dif- 
fused image  upon  tho  retina  unloas  there  wore  some  means 
of  bendiujr  them  and  bringing  them  to  a  poiut — focus — upon 
it,  and  this  is  effected  in  the  eye  by  stnicturcs  wliich  serve  tho 
purpose  of  a  convex  luns. 

The  refniciivo  media  of  the  eye  are  ; — Cornea,  aqueous 
hnmour,  lens,  with  its  capsule  aud  vitreous  humour.  The 
cornea  is  a  membmno  consisting  of  parnllol  surfaces,  and, 
like  a  window-pnno  or  a  watch-glass,  cannot  give  a  new 
direction  to  a  ruy  of  light  which  traverses  it;  the  action  of 
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the  ooroea  may  thon>roro  bo  djsre^anli-il.    Tlioro  remains  thus 

the  aqueous    hninour,   tho   lens,   ami    ihL'   vilreoiis  linmonr ; 

thcso  havo  different  powers  of  refraction  (rcfractirc  indices). 

Indeed,  tlie  crystalline  Ions   itself  is  not  a  fiitnplo  refractive 

tDediuni,  its  consistence   and   index  of  retraction   increasing 

[rum  tlie  anterior  layer  to  the  centre  or  nacleus.  These  media, 

iWiUi  their  different  refi-acting  aurfacwj  (viz.  the  anterior  sur- 

l-incc  of  tho  cornea,  the  anturiur  surface  of  the  lens,  the  poatorior 

Inr&ce  of  the  Ions),  arranged  and  placed  at  certain  dintancea 

from  one   another,  conHtitnt*   the  componnd  Ions  or  object 

glass  of  the  eye  for  projecting  the  imago  npon  tho  retina. 

The  dark  cUamVer  for  absorbing  the  raya  of  light  which 
eater  the  eye  and  for  preventing  their  reUoctioa  after  they 
hare  acted  upon  the  retina,  is  formed  by  tho  Bclerutic  with 
ite  pigmentuuB  Huing — the  chitruid,  and  the  dark  lining  vi  the 
irifl — uvea. 

The  ehorout  or  the  vascular  tuuio  of  the  eye  is  a  dark-bruwa 
lembrane  lying  between  the  sclerotic  and  the  retimi.  It  con- 
sists chiefly  of  blood-vessolB,  among  which,  however,  pigment 
is  abnndantly  interspersed  in  nucleated  cells,  with  processes 
frequently  branching  at  irregular  intervals.  A  pucuJiar  Ubrous 
lue  is  added,  which  holds  all  iu  pluce  and  couferH  somQ  little 
toughnesa  upuu  tho  mombraue.  Tho  optic  nerve  pasaoB 
through  it  OS  well  as  the  sclerotic  at  itH  posterior  portion  by 
Ihe  ronnd/wrrtJHfiB  opticum  choruidea,  and  m  supported  there 
by  an  elastic  conuectivo-tisaue  structure,  which  forms  an  actnal 
ring,  tho  so-called  fibrona  ring,  which  is  intimately  connected 
with  the  neurilemma  of  the  optic  nerve.  At  this  ring  the 
choroid  slightly  adheres  to  the  sclerotic,  but  in  the  rest  of 
ita  extent  it  is  hardly,  if  at  all,  united  to  the  external  tunic. 
Anteriorly  the  choroid  has  an  imaginary  boundary  line  at  the 
ora  terrafa,  where  it  in  al»o  firmly  uniLed  to  tho  retina.  The 
nveal  tissue  is  continued  over  this  boundary  and  forms  the 
projections  known  a.'*  tho  ciliary  prolongation.^  or  proccssiesi, 
whose  aggregate  is  described  aa  tbo  ciliary  body. 

We  dLstinguiiih  a  nnmber  of  layers  in  the  choroid,  viz.  :— 

1.  External  pigment  layer  or  lamina  fusca. 

2.  Vascolar  layer  or  tunica  vasculosa. 

3.  Membraua  chorio-capillai-is  or  Kuyschiana. 


THE  OAUBBA  OBSOnRA 

4.  Lftmina  olastica  or  membrana  limitans. 

fi.  Stratam  pigmcnti. 

On  remoying  the  sclera  bliere  is  brought  into  view  the 
lamina  fusca,  which  is  a  courao  filauieututiij  tissue  from  brown 
to  black  ill  culuur,  which  UDvelopes  Lbu  long  cilinry  vobbcIb 
and  nerves  which  pierce  the  sclera  a  lif.tlo  in  front  of  the 
optic  nerve  and  divide  into  branches  till  they  enter  the  ciliary 
muscle. 

Tia.  7.' 


Hap  of  io1«rotic  r«UE^cteIl ;  brings  into  view  cod,  oilbury  nervcR 
proceeding  to  the  irii  and  ciliary  miuclea;  s  e,  vaaa  Torticosa; 
A,  ciliary  ohibcIb  forming  a  grey  ring  round  the  ptripliei-y  of  th© 
iria;  k,  iiidiuLiug  Gbrtja  ut  this  iris;  I,  circolar  fibre»,  or  iphiucl,4ir 
iridia. 

The  vaerular  layor,  which  is  always  loss  highly  ccilonrcd, 
and  the  Cfjlourleas  cfutrtu-capmaria  repreHont  the  real  stmcturo 
of  the  choroid.  When  the  choroid  has  been  so  fully  injc-cted 
through  the  ciliary  arteries  that  the  fluid  has  completely 
fcravonied  the  capillaries  and  veimi,  we  see  its  outer  surface 
to  bo  composed  of  arterial  and  venons  brauches,  and  iia  inner 
BorCace  of  capiUaries.  The  arteries,  comparatively  small,  take 
a  meandering  courBO  forwards  between  the  veins,  while  the 
veins  run  in  curves  [vasa  vorticosa)  to  four  or  five  principal 
tranks  by  which  the  blood  leaves  the  organ.     The  capillaries 

*  Berl. '  Eocyolop.  Anatooiy.' 
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form  on  the  inner  surface  of  tho  choroid  a  plexiifl  with  ckwe 
xaoshes,  known  as  the  Tunica  RuyHohiana,  and  tliiM  network 
irt  clooer,  i.e.  the  meshes  are  smaller  in  the  hiuder  |jiirt  than 
in  front,  and  the  vessels  are  finer.  Mr  Bowman  hiut  ))uiutvd 
out  tlmt  it  ia  the  most  important  part  of  the  choroii),  becnuao 
the  capilluries  are  a  mure  important  structure  than  cither  tho 
arteries  or  Toins  in  regard  to  the  fanction  of  tho  membrane, 
and  a\»o  with  rc^rd  to  diseiwo.  In  no  part  fif  the  body  are 
the  artrCries  and  voins  so  separated  hj  a  natural  diMpositiou 
from  their  own  capillaries;  and  it  is  moatiut«re«tiQg'  to  uotice, 
in  accordance  with  thiM  circumstance,  that  when  tho  choroid  in 
80  inflamed  that  inflammatory  pi-oducta  result,  tlii'y  are  puured 
out  from  its  inner  rather  than  Eroui  ita  outer  Hurface.* 

The  lamina  efasiica^  or  membrana  limitanB  of  the  choroid,  is 
a  delicate,  perfectly  stractureless  membrane,  covered  by  itrolated 
very  hriirht  nncloL  It  appears  to  be  analogous  in  its  structure 
to  the  hyaloid  membrane,  and  oxtonda  over  the  whole  of  tho 
inner  surface  of  the  chorio-capillaris,  to  which  it  is  cloaely 
connected,  although  it  may  bo  sepamtod  from  it  in  large  pieces, 
eepecially  in  the  macerated  choroid. 

The  pigment  stratum  is  on  the  inner  snrfneo,  aud  consisla  of 
the  regular  hexagonal  cells,  mentioned  above,,  lying  close 
together  next  to  tho  n^tiiia. 

The  ciliary  body  is  a  continuation  of  the  choroid,  and  it  may 
bo  considered  aa  ita  ciliary  portion.  Tho  processes  are  em- 
bedded in  the  depressioaa  of  tho  zonula  of  Zinn^  and  fill  them 
op  to  within  a  short  diHtance  of  the  border  of  tho  lens.  These 
processes  are  folds  in  whose  anterior  cuucavity  the  ciliary 
muscle  rcst^,  and  their  structure  is  analogous  to  that  of  the 
choroid,  with  the  exception  of  the  chorio-capillaris,  which  ends 
ftt  the  era  serrata. 


TBI!  I  RIB, 

Which  serves  the  purpose  of  a  diaphragm,  is  a  circular  mem- 
brane, placed  in  the  anterior  part  of  tho  oyo,  before  the  crys- 
line  lens.     It  divides  the  aqueous  huinour  iiitu  an  anterior  and 

■  *  Leetores  on  the  parts  conoemiid  in  Lbe  OpcnLti{ina  on  the  Eye, ' 


12 


THE   IRIS   AND   ITS   NBB70aS   SUPPLY 


posterior  cliambor,  and  lias  au  apertui'* — pupil — which  is  nearly 
circular,  aud  is  placed  a  little  to  the  inner  eide  of  tlie  ceutni. 
The  auttirior  BUxfave,  variously  coloured  in  diCcruut  eyvH,  is 
covered  by  the  same  epithelium  as  that  which  Hues  tho  iztterual 
enrfaco  of  ihe  oomen  (Doacemet'a  mDQibrauc).  It,  prescuts 
radiating  fibres,  which  converge  towards  the  pu]ii!,  and  which 
form  two  distinct  zones,  the  external  and  larger  being  generally 
of  a  brighter  coloui-  than  the  pupilary  or  smaller  ring  (Fig.  7, 1 ). 
It8  poBterior  Burfa^-e,  turned  towards  the  cryBtalline  lens,  ia 
covered  with  dark  pigment — the  uvea,  and  if  this  be  removed 
there  is  hoou,  atthe  margio  of  the  pupil,  a  narrow  circular  biind 
of  fibrea,  the  epbincter  muscle  of  the  iris.  Fibrinous  and  mus- 
cular  tissue*  form  the  groundwork  of  the  iris.  The  ranscular 
fibre  is  of  a  non-Btriatcd  kind,  and  ia  disposed  in  a  ring  round 
the  pupit  and  as  raj-s  pass-ing  from  the  outer  margin  of  this 
ring  to  the  circumferonco. 

We  may,  therefore,  describe  the  iris  as  conBisting  of  two 
distinct  muscles,  namely,  Hphincter  and  dilatorj  which  are 
antagonistic  to  etu'h  other  in  their  action. 

The  blood-vessels  of  the  iris  are  derived  from  two  sources  : 
the  Jrmg  dliarif  artenos  pierce  tho  sclera  in  the  neighbourhood 
of  the  optic  nerve,  and  pass  along  its  inner  surface  to  the 
ciliiiry  muscle,  where  thyir  branches  form  an  anastomosing 
circle,  sending  off  hhooU  towards  tho  pupil,  round  which  a 
Bocond  circle  Ls  formed ;  the  anterior  diiary  artorios,  on  tho 
other  hand,  pierce  the  eclorotic  near  its  junction  witl-  the 
cornea,  and  go  to  form  part  of  the  vaacnlar  circle  in  the  ciliary 
mnscle.  The  distribution  of  the  veins  corresponds  witli  that 
of  the  arienes. 

The  nerves  which  supply  the  iris  are; 

1.  Motor  oculi.     2.  Trigeuiiuus.     3.  Sympathetic. 

Thesennastomose  with  the  Gaeserinn  and  ophUialmic  ganglia. 
Tlio  motor  ocnli  furnishes  the  opbtbalraic  ganglion  with  it* 
dhort  root,  which  goes  to  supply  the  sphinctor  iridiH,  whilst  the 
cephalic  lilamontR  of  tho  aympathetic  Hupply  the  dilator  iridis.' 

'  The  cxpcrimcntji  of  Vulontino  tended  to  prove  that  the  pneumo- 
gattric  nerre  parfcicipat«s  with  the  sympiLthetic  in  c&u§ii]^  dilat&tion 
of  the  papil ;  bat  in  operating  apoD  animals  it  is  dilGuult  to  laol^te  the 
p&ciiniogastric  from  tlic-  sympatliotic,  and  hence  the  direct  action  of 


IRIOAL  AND  CBBOUATIC  ABSBlUTlON 

Triie  trigvmuiu8  supplies  the  iris  aud  the  ejobull  wiLh  general 
seoaibiiity,  aud  ita  gangliomc  root  imparts  to  it  tactile  soasi- 
bility.  This  in  establiahod  by  tho  Eullowing  ciporiinonts : — 
Wlien  we  expose  tlie  motor  oeuH  and  irrilatG  it  mochniiically 
the  pDpil  contracts ;  when  we  cut  it  or  i^pply  atropine  to  the  eye- 
ball the  pupil  dilates  by  the  action  of  the  antagonistic  nerve — ■ 
the  sympathetic.  On  the  other  liaiid,  when  we  irritAte  the 
Bympathetic,  tho  pupil  dilates,  but  if  wo  cut  it,  or  apply  extract 
of  Calabar  bean  to  the  eyeball^  the  pupil  contracts  by  tbt;  action 
of  the  motor  oculi.' 

The  iris,  then,  acting  as  a  diuphnigm,  allows  the  raye  of 
light  to  enter  only  through  tho  central  opening — tho  pupil, 
and  Rnch  au  arraugoment  is  nocoHsary  for  tho  formation  of  a 
distinct  image;  for  rays  of  light  passing  through  a  convex 
lens  wlxose  curvature  is  circular  are  not  all  brought  to  a  focus 
at  the  same  point,  those  which  pass  through  the  margin  of  the 
lens  being  made  to  converge  into  ouc  focus,  while  those  which 
traverae  tho  central  portion  uolleet  in  a  diilOTCut  focus,  aud  mar 
the  distinctness  of  the  image;  bonce  the  neoossity  for  the 
correction  of  aberration  of  apbericiiy  by  some  moans  which 
will  cut  off  tho  marginal  rays  and  allow  a  distinct  imago  to 
be  formed  at  a  point  called  tho  geometrical  focus,  where 
the  rays  are  thickest. 

I  may  moutiuu  here  another  defect  in  ordinary  convex  lenses, 
namely,  chromatic  aberration.  It  is  owing  to  the  unequal 
degree  in  which  coloured  rays  aro  refracted,  so  that  they  are 
brought  to  a  focus  at  different  points.  The  violet  rays  being 
I  most  refraiigiblo  are  Boon  eat  brought  to  a  focus,  nnd  the  red 
being  the  least  refrangible  have  their  focus  at  the  greatest  dis- 
tance from  the  Ic^ns ;  hence  it  is  impossible  to  obtain  an  image 
by  an  ordinary  lens,  in  which  tho  colours  of  tlio  objocts  are 
accurately  represented,  for  the  foci  of  ita  differently  colouretl 
,  portions  will  bo  difforout,  and  its  whito  rays  will  be  decomposed, 
I  eo  that  the  whito  centre  wi  II  be  surrounded  by  coloured  fringes. 


'  tiie  fvrmvr  upon  the  iria  is  not  KufficienUy  proved.  But  it  ia  probable 
that  it  mnj  hare  eld  indirocc  influonce  upon  tbc  movcmtitit  of  the  iris 
Uiroagh  the  rMpii'atorj  and  ciroulntrirj  organs. 

'  Cluudc  Buriiard, '  Lui,'oiia  sur  lu.  Fliyuiuiu^'iu  et  lu  FulLulugic  du 
STBtimt;  Kcrvcuz,'  1857. 
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TIio  optician  is  able  to  correct  tlie  defects  of  tbese  aborrations 
by  combining  lonsea  of  different  douaitioe^  and  thus  wo  find 
that  in  nil  ftptical  inHtrumoiitfl  tho  object  glaeaoB  consiat  of 
flint  and  crown  glass  cemented  togetTinr,  with  tlioir  ciirvaturea 
BO  arranged  as  to  cover  each  other's  dcfocta  withont  nentmliaing 
the  refractive  power.  It  was  gonemlly  snpposed  that  the  oyo, 
having  its  refracting  apparatns  composed  of  media  of  different 
densitieSj  with  refracting  siirfaceft  of  difForont  cur\"aturpa,  wiia 
a  perfect  optical  iustrHment,  fi-ee  from  sphenral  or  chromatic 
aberration ;  but  this  is  nut  the  case.  The  oje  ia  not  free  from 
those  defects,  in  the  strictest  sense  o£  the  term,  and  its  want  of 
Bvmmotrj,  its  astigmatism,  its  blind  spots,  and  its  lack  of 
achromatism,  causod  Holmholtz  to  say  that  if  any  opticia.n  seot 
him  an  instrument  bo  full  of  defects  he  would  be  justified  in 
Bending  it  back  with  tho  soverost  censure.  When,  howovor, 
we  consider  that  the  eye  is  a  self-adjuating  apparatus,  wo  must 
agree  with  Tj-ndall  in  saying  that  it  must  not  be  judged  from 
&  theoretical  Htandpoint,  but  as  a  practical  instrument,  and  that, 
taking  the  adjustment  by  which  its  defects  are  neutralised 
into  account,  it  must  ever  remain  a.  marvel  to  tho  roflectiug 
mind.' 

The  course  followed  by  rays  of  light  on  entering  the  eyo  is 
through  the  cornea,  the  aqacons  humour,  tho  lens  with  its  cap- 
sule, and  the  vitreons  humour.  These  may  bo  regarded  aa  a 
compound  object  glass,  which  make  parallel  or  slightly  diver- 
gent rays  converge  to  a  focus,  and  if  the  retina  is  at  a  proper 
distance  a  small  invortod  imago  of  au  object  is  formed  upon 
the  retina. 

The  fact  of  tho  inversion  of  tho  imago  has  boon  dt»pnted 
by  some  writers,  and  I  have  soun  n  French  work  with  dingramH 
to  demonstrate  that  the  retinal  images  are  not  inverted.  Bub 
all  reasoning  on  the  subject  is  superfluous  when  we  can  de- 
monatrato  the  fact.  Let  a  fresh  bull's-eye,  with  transparent 
cornea,  be  taken  and  tho  posterior  homisphL-re  of  the  sclerutio 
and  choroid  bo  removed  to  tho  in&ortion  of  tlie  optio  ncrvo ; 
on  holding  it  with  the  cornea  directed  to  the  window  you  will 
see  that  the  images  are  pointed  opon  the  retina  tn  an  inverted 
ponition,  and  Fig.  8  will  show  you  how  that  inversion  t-akes 
'  *  Lectures  on  Light.* 


in  straight  liueSf  those  rays  which  come  from  the  lower  part  of 
aa  ohjiKit,  on  crossing  those  which  come  from  its  upper 
part,  will  reprcHout  this  part  of  the  object  oii  t]iB  upper 
half  of  the  retina,  aail  for  the  same  reu^un  the  upper  pnrt 
of  the  object  will  be  piuutcd  ou  tliu  btwer  part  of  the  retina. 
But  then,  it  may  bo  naked,  hi.>w  ilo  wo  Bee  things  erect 
when  the  retinal  imngos  are  inverted  ?  The  explanation  is 
that  the  small  retinal  imago  is  a  mere  nervous  impression  of 
which  the  mind  takes  cognisancej  and  which  it  exteriorat'cs, 
\.e.  refers  to  a  certain  place,  meaaureB  ita  distance,  size,  and 
shape,  and  inverts  it.  This  is  tho  work  of  the  mind,  which 
by  a  process  of  education,  aided  by  tho  sense  of  touch,  it  ia 
enabled  t^i  effect  iixtuitively. 

Tub  ADJtraTrao  Apparatdh 
£i  rapmented  in  the  eye  by  the  ciliary  muscle,  which  sorvcs 
to  accommodate  its  optical  mechanism  to  different  focal  dis- 
tances. Tliis  muscle,  like  the  iris,  consiata  of  two  sets  of  fibres^ 
circular  and  radiating,  which  are  antagonistic  in  their  action 
to  each  other.  1'ho  railiatin^'  fibres,  which  are  attached  an- 
teriorly to  the  pillars  of  the  iris  and  posteriorly  to  tho  choi-oid, 
form  a  (pvyish  semi  ti-ansparent  baud,  about  one  eighth  of  an 
inch  broad,  on  the  anterior  aurface  of  the  choroid  (Fig.  7,  6). 
This  band  is  thickest  at  its  anterior  edge,  and  becoraes  gradually 
thinner  backwards,  terminating  nearly  on  a  line  with  the  ora 
sermtttj  nnd  corresponding,  therefore,  on  its  inner  surface  to  that 
striated  and  plicated  part  of  the  choroid  in  front  of  tho  retina 
where  the  choroid  takes  hold  of  the  vitreous  body.  Tho 
circular  portion — the  ^nctum  mohik,  extends  inwards  towards 


A 


Loni^tiidituil  Miction  of  ciliary  re^on  of  eagle's  eye.  c,  cornea;  p,  pillars 
of  iris;  e(,  ctlinTy  process^*;  t>,  section  ori>lc>o^-ve»iel«;  n,  suuticm 
of  cili»Ty  ncrres;  or.  Crampton'a  mnflcle;  eh.  choroid!  b,  bony 
plftie;  te,  tettBor  uiUAcle  atthe  choroid ;  ct,  cartiJage. 

'  From  "  Hnlkc'8  LoctnrcB  on  the  Histology  of  the  Bye,"  'BriU«li 
Med.  Journal,'  September,  1870. 


lanobnbkck's  tobobt  op  acoomhoda^ 
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i'he  foremost  muscle  was  doscribed  by  Sir  Philip  Crampton 
and  bears  \iis  name. 

Id  the  haman  nyo,  the  circular  muscle — ningrutue  compivMor 
hniig  mteomnuitlalorhm  (of  Langenbeck)  or  sphincter  ciipsulie 
(of  Mtiller)  compreeses  the  rim  of  the  lens,  rendering  ita 
anterior  surface  more  convex,  and  thereby  lengthening  it« 
axis,  which  accommodates  the  eye  for  near  vision.'  The 
radiating  muscle  withdraws  tho  ciliary  procussoa  from  the 
circumfcronoo  of  tho  lens,  cauHes  the  lens  to  return  t*)  its 
condition  of  a  state  of  rest,  and  thua  accommodates  the  organ 
to  distant  vision. 

Pio.  10 » 


V,  ttccommodation  for  noar  objects  producing  Bhurtcning  of  the  cir- 
ciilur  uiuMcle  aud  Itsu^theumg  of  tbc  i-adiating  •  Ifiu  mant  cunvex. 
r,  occomuodutiou  fuit*  ttn;  I'ur  point,  slioi-teaing  of  the  mdiating. 
and  lengtlicning  of  the  circular  maHole;  lens  bccomiug  flatter. 

According  to  lliia  view  of  tho  subjoctj  the  term  fmnor 
elujroiiij^sif  iisetl  by  Mtiller  to  desigrmti;  the  fixeil  part  of  the 
ciliary  mnsclc  is  inapplicablo  to  it,  for  instead  of  its  pulling 
the  clioroid  forward,  ita  action,  on  tho  contrary,  ia  to  put 
the  choroid  in  a  state  of  relaxation. 

The  nervous  supply  ia  the  same  as  in  the  iris,  the  cireular 
mnsclc  being  dominated  by  tho  third  nerve  aud  the  radiatiug 
muaclo  by  the  eympathetic.     Fig.  10  shows  tho  action  of  tho 


'  Tou  may  bring  tLe  compmnmr  levtU  into  virw  I)y  ronu»vinK  it 
■egmoDt  of  tbii!  radiating  Ebrce  uf  the  triii  (i.  Fig.  7),  wL<.-u  yuu  will 
Me  it  proceeding  from  tbe  grey  round  mueclu  (^)  towards  the  ciliary 
proG«s»U8.  Tou  ""ill  also  BL■^?  the  ciliarj  pnK'L'Bses  gras]iiiig  tbe  peri- 
phery of  the  k-ns  hk«  taga  which  eucuru  thu  juwul  in  a  ring. 

»  Henke.  '  Archir  (.  Ophthalmologio,"  1860, 
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iris  and  ciliary  musclo  and  the  state  of  the  lens  in  viewing 
distant  chjects,  and  also  thoir  condition  in  accommodation 
for  near  objects.  Yon  will  notice  tliat  the  lens  becomes  more 
oonrex  in  accommodation  for  the  near  point,  or,  in  other  words, 
a  Dieniscau  is  added  to  it. 

The  uiochanLsm  of  accom,raodation,  however,  ia  Btill  a  dis- 
pntod  point  in  physiolDgy,  and  sovom!  theories  aro  current  on. 
the  subject.  According  to  Helmhtjltsi,'  whose  views  are  most 
generally  adopted,  the  eye  nndergoes  the  following  changes 
during  accommodation :— a.  The  pupil  contracts  in  accom- 
modation for  tlie  near  point ;  it  dilates  fttr  distant  vision, 
b.  The  pupillary  margin  of  the  iris  and  the  centre  of  the  ante- 
rior surfaoo  of  the  lens  move  forward  in  accommodation  for 
near  objectn ;  Kimultauoonsly  the  peripheral  part  of  the  iris 
sinks  hack.  This  is  necessarily  the  case,  since  the  ^•oh^mo  of 
the  aqneons  humour  remains  unchanged,  c.  The  anterior  sur- 
face of  the  lens  becomes  more  arched,  and  its  vertex  niovoa 
forward  ;  the  posterior  surface  of  the  leim  also  becomes  slightly 
more  arched,  and  does  net  perceptibly  cbaago  its  position. 
Fig.  11  illustrates  those  various  ohangee. 

Tio.  11. 


F,  when  the  eye  ii  acjjiuted  (or  the  far  pcint ;  A*,  when  aocomiuodaU.il 
for  tbo  iit-'MT  point,     a  a,  the  jumalai  b  h,  the  hyaloid  mombnuhA. 

Whoa  the  eye  is  in  a  state  of  rest,  the  iris  forms  a 
ctin'O  iu  the  \'icinity  of  «  (Schlomm's  canal),  but  when 
accutmnodated  fur  the  near  point  the  iris  i&  contracted,,  the  peri- 
phery becomes  (straightened,  the  anterior  chamber  lengthened, 
and  the  anterior  Burfaco  of  the  lens  advauces  forwards. 


•Optic  PhyBJoIoKique,"  pp.  142— 1G9. 
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Schweigger  and  others  again  maintain  that "  the  phenomenon 
of  accommodation  is  reduced  lo  an  antagonism  between  the 
clastic  strength  of  the  lens  on  the  one  sido,  and  the  zonula  on 
the  other,  which  in  excited  by  the  action  of  the  ciliary  muscle. 
The  louu,  from  its  elasticity,  has  a  t-uudt-ucy  to  approach  a 
Bpherical  i^liELpo;  tho  z.onula  tonds,  by  reason  of  its  elasticity, 
to  flatten  tho  lens.  So  soon  as  the  zonula  is  rclasod  the  leuH 
will  follow  ita  own  elastic  tendency,  and  will  assnme  a  greater 
convexity.  It  may,  with  the  greuteat  probability,  bo  assumed 
that  both  tho  radiating  and  circular  fibres  of  the  ciliary  muHcIo 
act  simiiltancouHly  to  rolux  tho  zonulu ;  tho  olasLicity  of  tho  lens 
tlion  conies  intu  play.     Upon  t)iB  cessation  of  riiUHoular  cou- 

icticiQ  the  elastic  tension  of  the  Eocula  aoqnires  the  ascendancy, 
and  then  occurs  that  flnttcning  oE  tho  lens  which  corroapouda 
to  the  condition  of  rclnxed  accommodation.'" 

I  have,  however,  adopted  Langenbeck's  theory,  as,  in  my 
optuiou,  more  intelligible  »nd  satisfactory  than  any  other. 

The  ciliary  nmacle  may  be  regiinled  as  taking  the  active 
part  in  accommodation,  tho  tcna  being  merely  passive,  whUo 
the  iris  OMHinta  in  cutting  off  L^ircumferential  rays.  The  pnpil 
Contract*  in  accommodation  for  near  objects  and  dilates  for 
distant  vision.  Accommodation  tokos  plaoo  even  after  tho 
iriR  is  entirely  removed,  but  in  such  a  caso  the  image  is 
blurred  by  a  circle  of  diffusion. 

Zonula,  or  Zinn 

Wo  may  notice  in  relation  to  these  part*  another  memtrane 
which  undergoes  some  change  during  the  procwsti  of  accom- 
modation, viz.  the  zonula  of  Ziun  or  Buspouaory  ligument  of 
lens.  This  is  a  Hnn  transparent  membrane,  attached  to  the 
re  purt  of  tho  lens-capsule,  close  to  ita  circumference,  and 
ontwarda  to  join  tho  hyaloid  membrane  at  its  antorior 
*rt  opposite  the  ora  sermta.  It  is  covered  by  the  ciliary 
jroccssea,  and  when  these  and  their  pigment  are  removed 
Wby  waaliing,  small  but  regular  folds  come  into  view  near  the 
Ions.  These  are  plaits  in  the  membrane,  and  are  i-eccived  into 
the  intervals  botwoeu  tho  ciliary  pruccssos,  into  which  Ihoy 


'  Handbuch  <l«r  Oplitli^niologic,'  4tfa  ed.,  1880. 


so 
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fit.  When  tho  eye  ia  at  rostj  Lti.  its  accommodation  relaxed, 
tlio  zonula  is  on  tho  stretch ;  and  when  the  eyo  ia  adjustiHl  for 
near  vision,  the  zonula  ia  throvm  iuto  folds.  The  zonula  ia 
connocted  with  one  layer  of  the  hyaloid,  whilst  another  h»yor 
of  the  hyaloid  goes  to  tho  posterior  snrface  of  tho  lens- capsule. 
Tko  inlorval  bytweou  tho  zouula  aud  thin  Uyyr  ia  described 
as  a  triangular  space  sarrounding  the  edge  of  the  lens,  culled 
tho  canal  of  Petit,  for  on  roinoviug  the  tunics  of  tho  eye  you 
may  blow  air  into  tlie  space  through  an  opening  in  ita  anterior 
boundary,  and  this  causes  the  plaits  of  tho  suspensory  liga- 
ment in  front  to  distend  and  tho  canal  presents  a  saccnlated 
appearance.  I  am,  however,  inclined  to  adopt  the  view  of 
Heuke,^  that  the  dilatation  in  question  is  an  artificial  produc- 
tiouj  and  that  in  the  normal  condition  of  tho  parts  tlioro  is 
only  a  slit  between  tho  two  meiubra.ni?H,  as  in  the  cases  uE  the 
pleura,  the  poritoneumj  or  tho  synovial  membrane  of  joints. 

Fio.13. 


I  liave  thns  ^ron  you  an  outline  of  tho  component  parts 


Artibir  f.  O.,*  aWve  roTurred  to. 
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of  the  eye  considered  as  an  optical  instrument,  and  it  may  be 
here  mentioned  that  when  regularly  formed  and  of  normal 
refraction  the  eye  is  said  to  bo  emmetropic  [tfifiiTpoQ,  keeping 
the  exact  measure,  an/'  eye),  the  retina  being  situated  at  the 
proper  distance  from  the  refractive  apparatus,  namely,  at  its 
principal  focus,  so  that  when  accommodation  is  relaxed,  parallel 
incident  rays  unite  on  the  layers  of  rods  and  cones,  forming  an 
image  upon  it.  When  the  focus  is  in  front  of  the  retina  the 
eye  is  said  to  be  myopic  or  near-sighted,  and  when  the  focus 
is  behind  the  retina  the  eye  is  said  to  be  hypermetropic 
[vrtp  fitTpov  ui/'). 

In  Fig.  12  E  represents  an  emmetropic  eye,  in  which  the 
retina  is  situated  exactly  at  the  principal  focus  of  the  dioptric 
system ;  M,  a  myopic  eye  with  a  long  axis,  and  the  focus  in 
consequence  in  front  of  the  retina  j  h,  a  hypermetropic  eye 
with  a  short  axis,  and  the  focus  in  consequence  behind  the 
retina. 

When  there  is  an  irregularity  of  the  curvature  of  the  dioptric 
surfaces  of  the  eye,  which  deviate  in  various  degrees  from  the 
normal  spherical  form,  the  eye  is  said  to  be  astigmatic  (from 
a  and  ariyfia,  a  point),  and  signifies  that  rays  proceeding  from 
a  common  point  do  not  again  converge  to  one  point. 

We  shall  return  to  this  subject  in  our  treatment  of  the 
anomalies  of  refraction. 


LECTURE   II 

TUB   UUTHODB   OF  EXAHININO  THE    EYE 

Gestlembn, — ^Tou  gliouW  accustom  yourselveSj  in  esamiiung 
tlio  various  forms  of  eye  UiseiKtea  or  viMual  disturbance,  to  in- 
terrogate the  tii96ues  IhemHelvea,  exploring  the  deep  stractures, 
oBd  examining'  the  opticEii  luechnnism,  and  thuH  Und  out  the 
naturo  of  tho  doraugfinontj,  Imloiiendoiitty  uf  tliu  statemouts  uf 
the  patient.  Yon  will  find  in  the  \arga  majority  of  cases,  indeed, 
that  the  Hubjective  Byinptoma  rather  tond  to  confuBO  than  to 
tlirow  light  upon  tho  matter,  and  in  inany  oases  you  mnat  form 
an  opinion  contrary  to  the  views  of  tho  patient.  Accnstom 
yourselves,  then,  to  exaDiina  the  pittieut  at  a  distauce,  for  in 
some  diseases  you  can  properly  exiraiine  only  in  this  mauuer.  For 
instance,  some  forms  of  strabisniu-s  disa]>[iear  when  the  pntient 
comes  near  yoit,  aud  tliore  ai-e  other  diseases  which  you  can 
judge  best  by  thu  muuuer  iu  which  the  putiuutti  carry  their 
heads,  and  from  the  way  in  which  they  apprtmch  you.  A 
patient  with  cataract  keeps  hia  head  bent,  kiiils  Ids  brow,  aud 
hhadea  hiu  eyes  with  liiu  huuJ^  iis  tC  uudeavouriug  to  keep  liin 
eyes  in  the  sliade,  the  olTect  of  which  ts  tu  dUutu  the  pupil,  aud 
ailinit  tlio  mya  of  lij»ht  through  tlio  periphery  of  tho  Icub. 
When  approaching  yon  h(;  drags  his  foot  raiutiotisly  upon  tho 
gronnd,  as  a  person  would  do  in  a  liark  unknown  room.  In 
short,  either  by  design  or  instinct,  ho  avoids  the  light,  aud 
puts  his  eyes  iu  the  shade.  He  is  very  awkward  and  timid  in 
his  movements,  and  very  apt  to  stumble  against  obstacles.  On 
tlie  other  hand,  in  diseases  of  the  retina  or  optic  nerve,  com- 
monly called  amaurosis,  you  see  the  patient  walking  erect,  the 
head  inclined  backwards,  and  the  eyes  directed  upwards,  &s  if 
be  were  anxious  to  catch  the  last  glimpse  of  light.  lie  gene- 
rally walks  with  firm  Btepe,  without  timidity,  and  tho  whole 
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80I0  of  his  foot  is  planted  at  once  npon  the  ground.  Yuu  can 
make  your  diagnosis  in  such  cases  before  the  patient  comeH 
near  you,  and  have  only  to  confirm  your  opinion  by  fiu-ther 
examiimtiou,  when  you  will  see  tlmt,  in  tho  ctmv  vi  the  cata/* 
ractous  patient,  the  lenn  is  opaque  and  tlie  pupil  active,  whiloin 
th«  other  case  tho  media  arc  traiifiparcnt,  wliiEo  Ihu  pupil  is 
rigid  and,  it  may  bo,  widely  dilati-il. 

If  you  floc  a  patient  twisting  his  head  to  one  side  when  be 

IB  apppnnching  you,  and  there  in  no  external  inflammation,  you 

should  aj*k  him  wlifthyr  lie  sees  d<.ml)le,  as  pamlysis  of  some  of 

the  musclefl  which  move  the  eyeball  is  very  likL'ly  present;  for 

patient  thus  affcctcfd  twiHln his  hwul  U)  the  unaffected  side,  in 

'order  to  obviate  the  disagreeablcnesa  of  double  Wflion.     Wlion 

a  patient  twists  hia  head  to  one  aido  and  down\vards,  and  comes 

toward  you  with  nncorlain  steps,  hesitating  in  his  movements. 

Ton  will  judge  that  it  is  pamlysis  of  the  fourth  nerve,  in  which 

fection  there  is  vertigo  in  trying  to  look  downward*  j  or  yoa 

»7  diagnose  by  his  gait  the  presence  of  "bcomotor  ataxia," 

^m  which  cose  you  will  notice,  on  oxamiaing  the  condition  of  the 

pnpil,  that  itB  senHihility  to  light  ia  aboli>itied,  that  when  we 

l<mg»gc  the  patient  in  convernalion  with  \\is  ey«  directed  to  the 

fTrindow,  and  pass  the  hand  before  hia  eye,  or  shade  it  with  tho 

eyelid,  the  pupil  is  stationary,  whilat  if  we  make  him  look  at  a 

near  object  the  pupil  contracts,  showing  the  contractiUty  of  the 

pupil  ill  the  voluntary  act  of  accommodation. 

In  the  nearer  exauiiuation  luara  to  take  in  at  a  glauoe  the 
whole  condition  of  the  parts — eyelashes,  conjunctiva,  canm- 
cula,  cornea,  &e.  Soq  if  the  laahes  have  a  singed  np|)ear- 
ance,  put  them  und(?r  thrt  rnioroacope  along  with  fioini!  crusta 
the  border,  and  yon  will  very  likely  discover  some  panwiteg. 
Sxatnine,  too,  whether  they  are  not  deviating,  or  if  one  of 
thein,  B8  sometimes  happerw,  has  found  its  way  into  the 
panctum.  See  also  if  tho  caritncula  is  inHamed.  Pursue  your 
eKamination  upon  a  cortaiu  system,  for  otherwise  you  are 
apt  to  confuse  yourselves,  and  overlook  some  csseutuil  point, 
OP  fatigue  tho  patient's  eyes  by  one  method  of  exploration,  so 
L^Uiat  tliey  will  not  bo  in  a  lit  couditiuu  for  any  farther 
^exaniiuatiou. 

When  the  eyes  are    inflamed  yon   observe  which   tiaane  is 
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Buffnring.  If  it  be  the  conjanctiva  you  will  notice  the  character 
yf  the  diachargc,  whothor  it  is  stringy,  inuco-puvule-nt,  or  puru- 
lent. WTiPn  one  eye  is  affected  you  will  suspect  that  it  may  be  a 
case  of  iuoculatiaa,  aud  if  there  be  iio  discharge  you  should 
evert  thooyuHd,  und  search  for  fiumo  foreign  body  which  may  be 
situated  at  its  cul-dc-sac.  The  eyelid  should  be  everted  without 
the  aid  of  instruments,  simply  hy  parnlyaing'  the  orbiciiIartH  by 
pressure  between  tho  iuder  finger  and  thumb,  then  lift  it 
with  a  probe,  and  look  deep  into  the  ciil-de-sac.  Take  also  a 
side  j^Iancc  at  the  cornea,  to  discover  whfther  the  cause  of 
irritation  ia  not  situated  there,  or  put  your  finger  on  the  inner 
angle,  and  see  whether  any  tears  or  purulent  sccretiou  cornea 
from  the  lachrymal  »&c. 

VThen  there  is  inHammation  of  the  irisj  choroid,  or  ciliary 
circle,  you  should  examiuo  the  iria  very  carefully,  and  see 
whether  there  are  any  adhesions,  noting  particularly  the  tension 
of  the  eyeball  by  jjaljjating  with  the  two  index  fingers  throogh 
the  eyelid.  In  old  cjises  of  choroidiiia  the  eyeball  is  generally 
soft,  sometimes  to  such  an  extent  as  to  niarlc  the  impression 
of  the  ocular  lausclee,  aud  you  may  then  be  sure  that  the  eye- 
ball is  useless.  In  cases  of  inHammation  of  tho  iris  and  ciliary 
circle  the  eyeball  is  aomctimea  harder  than  normal,  and  this 
so-called  glaucomatous  condition  of  the  eyoball,  supcrvoning 
upon  inflammation  of  the  deep  structures,  is  verj-  serious,  and 
calla  for  immediate  surgical  interference.  Mr  Bownian  has 
introduced  the  following  formula  for  the  different  degrees  of 
temsiou  of  the  eyeball,  thus ; 

To.  K  Tension  normal. 

T.  1  =  Slight  iuci*eaiie  of  tension. 

T.  2  =  Considerable  tension. 

T.  3  =5  Extreme  tension. 

Wc  may  express  the  same  by  hard,  very  hard,  stone 
bard. 

Softness  of  the  eyeball  is  indicated  by  —  T.  1,  —  T.  2,  and 
—  T.  3,  or  soft,  veiy  soft,  exti-omely  (toft;  wliilst  in  doubtful 
cases  it  is  marked  by  T.  I  f  or  whuro  there  is  doubtful 
decrease  of  lension  —  T.  1  ? 

Where  there  is  no  inflammation  visible  to  the  naked  eyo, 
aud  the  patient  complains  merely  of  dimness  of  sight,  you  must 


SEGBBBS  OP  TENSION  S5 

first  test  Ilia  refraction  and  acuity  of  vision  hj  means  ol  Snel- 
len's "test  types/*  which  70a  put  at  twenty  feet  distance  from 
him.  If  he  cannot  see  No.  20  at  this  distance  it  is  qnite 
possible  that  he  is  merely  myopic,  and  yon  try,  therefore,  the 
oanoave  leaises.  If  the  concave  glasses  improve  his  vision  yoa 
prooeed  to  ascertain  the  degree  of  his  myopa,  which  yon 
oarreot  by  ordering  Him  the  proper  spectacles;  but  if  the 
ooncave  lenses  rather  make  the  dimness  worse,  yon  try  the 
CHmvez  lenses.  If  it  be  a  case  of  hypermetropia  yon  will 
measure  the  degree  of  this  defect  in  his  refraction,  and  correct 
it  by  suitable  glasses.  In  connection  with  refraction  you  will 
not  omit  to  test  him  for  astigmatism,  by  means  of  Snellen's 
radiating  lines  and  cylindrical  glasses ;  for,  &om  neglect  of  this, 
awkward  mistakes  sometimes  occur.  Recently,  a  popular  clergy- 
man brought  to  me  his  two  children  to  be  operated  upon 
for  squint.  During  the  interview  I  noticed  that  he  himself 
suffered  from  some  anomaly  of  refraction.  He  then  explained  to 
me  that,  finding  his  sight  deficient  while  a  student,  he  had  otm- 
snlted  an  eminent  oculist,  who  recommended  him  to  give  np 
study  and  betake  himself  to  farming ;  he,  however,  took  np  the 
works  of  Thomas  Young,  iu  the  '  Philosophical  Transactions,* 
discovered  from  them  that  he  was  astigmatic,  and  providing 
himself  with  &  pair  of  cylindrical  spectacles,  was  then  able  to 
pursue  his  studies.  Mr  Bnidenell  Carter  refers  to  similar 
cases  of  more  recent  date,  showing  that  the  traditional  way  of 
managing  such  anomalies  of  refraction  is  still  in  vogue. 

If  neither  the  concave  nor  the  convex  lenses  improve  the 
sight  for  distant  objects,  you  will  test  his  vision  for  near  objects. 
When  after  correcting  the  anomaly  of  refraction  visual  acuity 
is  still  deficient  you  explore  the  interior  of  the  eye  by  means 
of  the  ophthalmoscope,  to  discover  what  tissue  is  affected, 
whether  the  retina,  choroid,  optic  nerve,  or  vitreous.  In  cases 
of  retinal  or  nervous  affection  you  will  examine  the  eye  by 
means  of  the  perimeter,  to  determine  what  part  of  the  visual 
field  is  defective  or  contracted.  Indeed,  in  some  cases,  there 
may  be  blanks  or  blind  spots  (scotoniata)  in  the  periphery,  while 
the  central  vision  is  not  blunted,  and  vice  I'ersa, 

The  exploration  of  the  visual  field,  which  not  long  ago  was 
considered  to  be  of  secondary  importance,  is  now  very  justly 
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regarded  as  an  CBsontial  clomcnt  In  tbo  diaguoaie  of  retinal  and 
Dorvous  affoctioua. 

The  popceptioii  of  colour  of  the  patient  should  also  be  tested, 
for  in  some  diseases  of  the  optic  nervo  or  in  hysteria,  clironia- 
topny  is  a  concomitant  symptom. 

Childron  reqaire  special  tnanagement.  The  diseajws  most 
prevalent  amongst  them,  besides  the  common  catarrhal  or 
purulent  opbthaluiia,  are  strumous  ufFiK'liuiiH  of  the  cornea 
and  discSKuoE  the  Meiljommii  folliclea.  The  former  are  accom- 
panied by  shrinking  from  the  light  (photophobia).  The  littlo 
patients  oi-e  also  subjoct  to  hcraditary  syphilis,  or  a  mirtare 
of  the  dregs  of  syphilia  and  struma,  which  manifests  itseK 
in  deep  inHanimation  of  the  cornea  and  ciliary  muscle.  This 
may  be  an  iubtiritance  from  their  parents  or  grandparents. 
You  will  recognise  the  depth  of  the  corneal  inflammation  by  the 
exprC'Stiiou  of  HuSoriug  imprinted  upon  thucouiiteuauce,  nndby 
the  way  in  which  the  patients  carry  tlieir  heads.  They  some- 
times press  tbeir  hnnds  atrongly  to  their  eyes  to  cxcludo  the 
faintest  glimmer  of  light.  The  opening  of  tho  eyelids  becomes 
difficult,  for  the  orbicnlaris  in  spasmodically  contracted,  and 
the  more  you  endeavonr  to  get  a  glimpse  of  tho  eye  the 
greater  is  tho  tendency  of  the  eyeball  to  rotate  upwards,  and 
be  hidden  under  the  up]>er  lid.  Tho  bwst  way  to  get  a  view  of 
tho  oyo  is  to  apply  your  linger  to  tho  brow,  and  make  tho  patient 
look  down  on  his  own  hand,  and  white  ho  is  in  tho  act  of  doing 
BO  you  raise  the  eyelid  very  gontly,  ami  thus  make  a  more  satis- 

I factory  inspection  than  you  will  ever  succeed  in  making  oven 
by  the  application  of  tho  elevators. 
Infants  are  generally  very  troublesome,  for  their  cries  and 
resiataace  to  touch  enhance  the  difficulty  inseparable  from 
such  ca«08.  Tou  mast  attract  their  attention  with  toys  and 
such  like  articles,  or  look  at  ihem  without  arousiug  their  sus- 
picions. When  yon  wish  to  examine  a  cnao  of  non-inflamma- 
tory affection,  such  as  strabiamus  or  a  tumoar,  you  must  do  so 
at  a  distance,  or  without  tonching  the  child  ;  but  wheu  tho  eye 
is  inflamed,  swollen,  or  sensitive  to  the  touch,  you  put  tho  in- 
fant's head  on  your  knees,  which  are  to  bo  covered  with  a  towel, 
and  thus  keep  the  hi^d  firm.  Open  the  eyelids  with  the  flngir 
and  thumb  of  your  left  hand,  which  you  use  as  a  speculum. 
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When  the  eyeball  is  hid  in  diacharpros,  and  tho  eyeliils  mtiuh 
tumeScdj  yaii  use  tlic  olevntor  to  raise  ihp  upper  oveliil,  and 
doprcBS  tho  lowor  lid  with  your  finger.  It  must  be  remem- 
bered that  the  crying  and  resistance  of  the  infant  are  them- 
flelvea  calculated  to  change  the  appearance  of  the  eye  and  alter 
'the  symptoms. 

When  a  foreign  body  has  struck  the  eye  examine  tho  cornea, 
and  800  if  thero  Iio  any  mark  of  a  wonud  upon  that  raombrano. 
Prefls  gently  with  the  finger  upon  tho  pyohnll,  and  if  tho 
patient  starts  as  if  pricked  you  may  conclnde  that  a  foreign 
body  is  lodged  in  its  interior. 

If  this  rule  were  strictly  adhered  to,  we  would  meet  with 
fewer  patients  with  foi-oign  bodies  like  these  (Fig.  18}  lodged 

FiQ.  18. 
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Piecea  of  rircta  removed  from  tho  interior  of  the  eyohall. 

in  the  interior  of  the  eyes  for  weeks  or  months,  who  are  all 
the  time  treated  with  orthodox  washes  aud  nostrums  until 
sympatbftic  inflnmniation  uvertakes  the  uninjured  eye. 

Follow  this  np  by  fucnl  illumination,  and  see  whether  it  be 
Bituflted  in  tho  Ions;  then  diltite  the  pupil  and  exjiloro  tho 
interior  with  tho  ophthalmuscopo.  When  thero  ia  a  state  of 
per^iiAtent  irritation  of  the  eye,  tho  result  of  an  injury,  and  no 
trace  of  a  foreign  body  can  be  found  mthin  the  eyeball,  explore 
carefully  the  state  of  the  orbit;  see  whether  there  is  any 
bulging  thero,  if  motion  of  the  eyeball  in  any  direction  be  in- 
terfered with,  or  if  there  bo  any  protrusion  of  the  eyeball 
(exophthalmos) ;  yon  should  then  press  with  your  little  finger 
or  with  a  hue  probe,  t*i  scg  if  there  bo  a  foreign  body  i^ituated 

I  in  some  part  of  the  orbit;  and  when  there  is  a  fistula  in  any 
part  of  the  conjunctival  &ac  you  may  almost  take  it  for  granted 
that  a  foreign  body  is  Uidged  within  tho  orbit.  Vou  havo  only 
to  introduce  a  probe,  following-  the  direction,  of  the  fistula,  and 
you  are  pretty  certain  to  find  the  foreign  body  there.  It  is 
Wtonishiug  what  Uirge  bodies  may  be  buried  for  a  number  of 

[years  within  the  orbit  or  antrum  maxillarie.     I  reported  a  ca8e 
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from  N6laton*8  clini(|uy,'  where  that  surg-oou  found  nn  ivory 
Dmbrulla  handle,  cyliudrical  in  shapi;,  abuut  au  iuch  and  a 
lulE  in  Iciipth,  Iiulf  nn  inch  in  dinmoter,  and  weighing  184 
grains,  situatQil  in  ihe  antrum  iiiftxiUaris,  haWnj^  pt^tietratod 
through  the  orbit.  The  patient  went  round  tho  hospitals, 
and  hiifflod  all  the  surgeons  for  upwards  of  throe  years ;  bnt 
when  he  came  to  tlie  Clinique  do  I'Ecole  de  MwJectno,  Nelaton 
at  oin;o  inserted  a  probe,  touched  the  ivory,  and  then  cut  down 
and  oxtnu-'Uid  it.  Ho  then  pointed  eut  tho  rule  that  "When- 
ever, after  an  auoident,  we  find  a  fi«tul»  of  luJig  Htunding,  ro- 
Bisting  all  attempts  to  close  it,  we  may  feel  pretty  certain  that 
n  feroign  body  is  lodged  there,"  It  wbh  this  principle  which 
enabled  him,  some  years  later,  to  diagnose  with  auch  certwnty 
the  erist<-nce  of  a  bullet  in  (.Jaribaldi's  foot.  The  same  prin- 
ciple enabled  mo  tho  other  day  to  diagnose  the  existence,  in 
the  upper  eyelid  of  &  miner,  of  a  stone,  which  had  been  mis- 
taken for  a  large  tumour.  It  had  been  projected  into  tho  lid 
by  an  oxplosiou,  and  the  woond  had  been  brouglit  together 
with  ligaturoa  at  tho  time,  without  the  presence  of  the  foreign 
body  being  suspocUid.  It  had  lodged  there  for  a  period  of  six 
months,  and  had  produced  complete  ptosis. 

pig.  I4r6present3  the  knob  of  an  infant's  chair,  which  Desmarre.'* 
extracted  from  the  orbit  of  a  patient  aged  31,  where  it  lodged 

tlireo  months.* 

Fis.  14. 


Yon  will  bo  able  more  readily  to  trace  Iho  course  of  a  foreign 
body  in  the  eyeball  when  it  haa  recently  penetrated  it  than 
after  it  has  set  np  some  mischief  in  the  deep  Btraclores, 

Sensitiveness  to  touch  may  bo  developed  during  protracted 
disoasD  of  the  deep  tissues,  and  when  the  eyeball  is  touched 
careful  notice  should  bo  taken  of  its  condition  in  this  rospoct. 
Dr.  Carmicbael,  of  Glasgow,  consulted  me  in  April,  1877,  in 

'  'The  Lnatxt;  Dec  17th,  1859. 
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tho  case  of  a  lady  aged  55,  who,  whilst  under  treatmout  by  u 
confrere  for  the  diseafle  of  one   eye,  tbe  eiglit  of  wliich   was 
cximpletely  goue,  bad  beeu  alarmed,  to  tiud  that  of  the  second 
^eye  becoming  b»zy.     On  touching  the  blind  cyo,  I  found  it, 
|felthougb    apparently   quioacctit   and    presenting   no   sign  of 
[•ctire  inHajnmjition,  yet  tender  to  the  touch  in  some  directions. 
.ordered  its  removal  immediately,  and  then    found  llie  eqiia- 
riftl  part  of  the  eyeball  conatricted,  bo  that  it  had  iicquireii 
Bouicwhut  tho  appearanco  of  a  saud-glass.     On  opening  it,  it 
rWas  Btiou  to  be  full  of  fiarcoma.   Notwitlistandiag  tho  enuclea- 
tion,  Bympathotic   ophthalmia  still   made  rapid  strides;    the 
other  cyo  had  a  hard  stmggle  for  life,  and  the  patient  re- 
mained nnder  active  treatment  for  three  raoiiths  before  any 
iniprovemeut  could  bo  nuticed.     A  thin,  false  membrane  is 
BtiU  visible  in  the  area  of  tbe  pupil.     Sight  tolerably  good. 

At  present  I  have  under  treatment  ix  titleil  gentleman,  aged 
75  years,  who  was  suddenly  seized  with  inflammation  of 
his  right  eye  in  November,  1880,  and  last  week  {April, 
1881}  I  found  tho  cornea  flattonod,  the  Hmbtis  of  the 
sclerotic  puckered,  and  on  touching  it  there  was  decided 
tondei*ues8  on  pressure.  I  recommeuded  the  eyeball  to  bo 
TomoTed,  and  on  opening  it  Dr.  Foulia  found  a  earcoma  filling 
the  anterior  hemisphere,  commencing  at  the  era  sormta  and  in- 
Tolving  the  whole  uveal  tract;  the  cornea,  although  flattened, 
was  thickened  to  (onr  times  its  normal  condition. 

There  is  reason  to  fear  that,  tenderness  to  pressure  on  the 
oyeball  is  very  little  attended  to,  because  it  is  not  ineigted  on 
by  aystomatic  writers.  When  a  blind  eye  is  sensttive  to  tho 
tOQch^  that  is  a  symptom  which  call.s  for  its  removal,  because 
there  is  either  bony  dogoueration  of  the  tij«sucs,  or  sarcoma,  or 
some  other  mischief,  which  renders  the  oucurronce  of  sympa- 
thetic inflamnuition  cxti"omcly  probable. 

Let  mo  here  remind  yon  that  tlio  study  of  ophthalmic  medi- 
cine and  surgery — thanks  to  the  labours  of  so  many  scientific 
worker* — has  now  almost  been  raised  to  the  dignity  of  an  exact 
science,  and  that  therefore  the  diagnosis  of  any  case  is  not 
mere  guess-work.     What  were  some  years  ago  regarded  as 
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shrowd  greases  wo  can  now  troat  aa  wolKaBcertaiiif^d  jmtho- 
IcgLcol  tissuo-clmngtjH,  ani]  t1ii»  you  uiij^hl  alwayH  to  remumber 
in  your  trwitiriont  of  eyo-diseasoa.  Yon  mnst  not  depend 
upon  the  dicta  of  authoritleSj  but,  even  in  the  early  stage  of 
your  ppactiice,  cnltivato  the  habit  of  self-reliance,  by  careful 
reflection  on  the  coarse  you  &re  to  pursue.  Do  not  let 
Schiller'a   words — 

"  Den  Mann  muss  nuui  T«mebt«n 
Der  nic  bedcnkt  wbs  «r  Tollbringt," 

apply  to  you  in  your  practice.  Kever  administer  mcdiciue, 
andj  especially,  never  use  your  iDBtrameuts  to  perform  any 
oporatiou  upon  the  human  eye,  simply  becuuHO  timl  treatment 
has  been  mouunnomlod  by  suuh  and  suuh  im  authurityj  how- 
ever great.  Many  things  are  done  in  our  art  which  an; 
tentative;  wci^h  eart'fully  any  dogma  before  yon  put  it  into 
prnctice  cm  the  human  organ.  In  go  dciing  you  will  bo  the 
propagators  of  tliose  doctrines  only,  which  will  live  in  science. 
Bear  in  mind  that  tbo  state  of  the  sciesoe  and  the  prestige 
of  medicine  and  surgery  in  the  future  depend  on  your 
exertions. 

In  tlio  pi-rfrirmanco  of  any  operation,  three  things  must  be 
specially  insLsUjd  on  : — mathemaLical  prcciHiun  aiid  neatness  of 
manipnlation,  and  the  most  scrupulouH  cleanliness.  If  you 
cultivate  those  habits  in  this  department,  yon  will  find  them  a 
constant  help  in  your  general  practice. 


LEOTUEB  III 

THI    COHJDirCTirA 

GnrrLiitEN, — The  coDJanotiva  ie  a  mncoos  membrane  wbioh 
liaOB  the  eyelids  and  covers  tlie  eyeball  in  fronts  and  tkuB 
when  the  lids  are  shnt  has  the  appearance  of  a  closed  oavity. 
It  consists  of  a  dense  layer  of  connective  tissue — ^papiUaiy 
membrane — corresponding  to  the  catis,  with  stratified  epilJie- 
linm  consisting  of  slightly  nucleated  cells  on  its  snr&ce. 

Commencing  at  the  free  border  of  the  eyelid,  where  it  is 
fringed  with  eyelashes,  it  lines  the  posterior  snr&oe  of  the 
Bo-called  tarsal  cartilages/  and  then,  making  a  onl-de-aac,  is 
reflected  npon  the  anterior  part  of  the  sclerotic  to  the  cornea, 
where  it  is  imperceptibly  blended  with  the  superficial  layer  of 
that  Btnicture,  The  conjunctiva  is  accordingly  divided  into 
palpebral  conjunctiva  (conjunctiva  palpebrarum),  ocular  con- 
junctiva (conjunctiva  oculi)  and  the  conjunctiva  of  the  cul-de- 
sac. 

The  palpebral  conjunctiva  is  a  reddish  membrane,  and,  ac- 
cording to  KoUiker,  is  very  intimately  connected  with  the 
posterior  surface  of  what  was  formerly  described  as  the  tarsal 
cartilages,  whilst  W.  Krause  describes  a  very  thin  layer  of 
connective  tissue  as  intervening  between  it  and  the  tarsi.  The 
Meibomian  glands,  twenty  or  thirty  in  number,  are  embedded 
in  grooves  in  the  eyelids  and  open  in  the  free  margin  of  the 
lids  by  minute  orifices.  In  the  normal  condition  these  glands 
are  seen  running  as  yellow  vertical  lines  through  the  conjunc- 
tiva, with  red  lines  intervening,  but  when  tbe  conjunctiva  is 


*  The  Btrccture  called  tarsal  cartilage  is  only  a  modification  [con- 
densatiou)  of  sabcoAJunctiTal  tissue,  and  on  integral  part  of  the 
mucoua  fold. 
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itiflamed  they  aro  oblitemtoil  by  a  velvety  or  granular  appear- 
oncG  of  tlie  whtilo  nurfiuie.  The  coujunctiya  oculi  is  white, 
litHs  dense  iinil  tliick  than  that  oE  the  lids,  and  is  loosely  at- 
tached to  the  sclerotic  by  a  large  quantity  uf  connective  tiasuo 
and  somo  fat  globules. 

At  tke  cul-de-sac  tlicra  aro  small  racemose  mucons  glands 
and  tlie  trunks  of  blood-vcMels.  At  the  edf^o  of  the  cornoa 
tlio  coujuuctiva  forms  a  slight  circular  elevation  (limbus  con- 
junctiv'iu)^  W4}11  tUHrkud  in  some  old  peojile.  At  the  inner  angle 
of  the  eye  there  is  a  semilunar  conjunctival  fold  (plica  semi- 
lunaris] corresponding  to  the  vuimbrana  niclUane  in  aniraalSj 
with  a  rounded  elevation — caruneula  lachr y media ^  containing 
about  a  dojien  fine  hairs. 

The  lachrymal  gland,  for  tbe  secretion  of  tears,  is  situated  at 
tlie  upper  and  outer  angle  uf  the  orbit ;  its  secretory  ducta,  from 
six  to  twelve  in  number,  penetrate  the  conjmicliva  between 
the  outer  part  uf  the  upper  oyelid  and  the  ball.  The  lachrymal 
gland,  however,  is  not  the  only  organ  fur  the  secretion  of 
teufl.  I  have  repeated  the  experiment  of  Bernard,  and  con- 
vincod  myself  that  tears  coutinne  to  flow  even  after  the  extir- 
pation of  the  gland  in  animals,  and  that  the  conjunctiva  itself 
secretes  a  conaidcrable  (|Uantity.  The  use  of  the  tears  seeuis  to 
be  to  preserve  the  transparency  of  the  comea  by  washing  away 
the  superilcial  layer  u£  epithelium,  for  otherwise  thu  uuniea 
would  bucoms  opaque,  as  in  the  disease  called  xeroma,  or 
dryness  of  the  conjunctiva.  The  tears  secreted  by  the  con- 
junctiva and  lachrymal  gland  arc  partly  evaporated  ami  partly 
Auclcod  up  by  the  upper  and  lower  canalicuH,  to  be  conveyed 
away  into  the  posterior  nai'ea  by  the  lachrymal  ducta. 


IVFLAUUATCON  Of  THIt    CoKJtTKCTIVA 

O^hthalmui  Neonaiorum — 'P^tnitent  OonJunctivUu — Gorwr* 
rhceal  Oj'hthalmia. 

In  my  inaujrural  addrossj  delivered  at  the  Andereonian 
TTniverBity  about  twelve  years  ago,  I  stated  that,  from  the 
examination  of  the  inmates  of  the  Asylum  for  the  Blind 
in  Aberdeen  and  elsewhere,  I  found  that  a  large  number 
of   the   incunible   blind    owe    their    misfortcme   to    purulent 
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ophthalmia  of  infancy —  a  disense  almmt  iiivarialily  do- 
structive  in  its  tendpncy  vihon  nncliecked,  but  which  is 
under  tho  control  of  proper  troatment.  I  urged  upon  medical 
practitionen*  the  importance  of  abaitdoning  the  ti-eatment  then 
in  Togxie ;  but  I  find  that  the  oid  routiue  practice  ta  even  uow 
pretty  generally  pursued. 

To  emphiUfiKu  itN  importance  to  yon  as  medical  practitionera 
I  shall  givo  thia  affL^ction  tho  moat  prominent  place  among 
the  difieascs  of  the  conjunctiva. 

On  the  third  or  fourth  day  after  birth  your  attention  is 
called  to  tho  iniaut*8  oyea.  You  fmcl  the  liudius  stick  together, 
and  hard  crusts  form  at  the  borders,  which  ore  red.  First  ono 
eyo  ia  affected,  then  the  other.  In  such  a.  case  you  should 
Biispcnd  your  judgiuout  with  regard  to  tlie  nature  iif  the 
diseosCj  for  it  m&y  be  only  a  catarrhal  attack,  which  will  pass 
off  in  a  few  days.  The  next  day  you  find  the  redness  and  swell- 
ing inercnsing,  tho  lid  more  swollen,  and  thf  conjunctival  sac 
filled  with  transparent,  yellowisli-colonred  serum  and  mucns. 
thyn  you  need  have  no  doubt  that  you  have  tu  deal  with  a  most 
dangerous  and  destrnctive  form  of  conjunctivitis.  The  red- 
ness and  swolliug  go  on  incrotisirig,  and  on  liftiug  the  eyelids 
some  drops  of  pua  come  out.  In  abimt  a  week  the  swelling  of 
tho  conjunctiva  and  tho  engorgement  of  tho  vessels  incroasOj 
and  there  is  a  copious  discharge  of  pus,  which  runs  over  the 
cheeks  of  the  infant,  while  the  swelling  of  tho  palpebral  con- 
junctiva and  of  that  of  the  cul-de-sac  pi-essos  ou  tho  eyeljiill, 
HO  that  there  is  a  difficulty  in  opening  tho  lids,  and,  when 
opened,  the  cornea  ia  hid  and  retracted  iu  the  purulent  dis- 
cliargo. 

Cnu*e. — What  hfis  taken  place  is  this.  The  child  in  its 
passage  from  the  utorua  had  its  oyea  inoculated,  most  likely 
with  gonorrhooal,  possibly  with  leucorrhccn),  or  other  discharge 
from  its  mother's  genital  organs.  You  know  when  a  mucous 
surface  with  lumcllated  epithelium,  like  the  urethra  or  con- 
junctiva, is  inoculatetl  with  pus,  a  process  of  proliferation  of 
tho  cpitht^lium  ensues,  llio  epithelium  is  transformed  into 
pus-cells,  which  are  thrown  off,  and  it  Is  rapidly  reproduced  to 
bo  again  turned  into  pus,  or,  to  use  the  words  of  the  eminent 
author  of  this  doctrine :  "  The  real  state  of  matteni  is  exactly 
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tlie  reverse  of  what  was  funnerly  iniiipiiied  to  be  when  asoivont 
propt-Tty  WB8  aecribed  to  pas.  I'us  is  not  Uie  diaafilviug,  but 
the  disaolvedj  %.e.  the  traiisfoniicJ  tiiwut^.  A  [lart  becomes 
soft  and  li(|uoHoH  wIiilHt  aiippiiratin»',  but  it  is  not  the  pns 
which  occaaious  t-his softenings;  on  the  contrary,  it  is  the  pus 
which  ia  produeod  as  the  i-csult  of  tlie  proliferation  of  the 
tissno."'  This  is  effected  without  the  sltf^hteist  ulceration  of  Iho 
surface,  on  account  of  the  several  attuba  of  colls,  the  ujipor  funn- 
ing a  kind  of  protection  to  tbo  deeper  ones.  This  suppuration 
may  go  on  for  two  or  three  weeks  until  the  reproduction  of  the 
opitUeliuni  cannot  keep  pace  any  longer  with  tlie  pus  formation ; 
then  the  covering  becomes  imperfect,  tho  conjunctiva  and  the 
subconjunctival  tissues  are  attacked  at  the  limbus,  ulceiution 
or  abccBS  of  the  cornea  ensues,  ending  in  purforatiun,  the  eyeball 
bursts,  the  lens  is  evBCuated,  and  the  ball  s^hrinks.  lliis  is 
particularly  the  case  when  the  lid  becomos  tense  upon  the  ball, 
inipiMling-  the  circulation.  Should  thn  eye  eKCJiiJU  disorganisa- 
tion, ae  in  some  of  the  milder  attat'kp,  opacity  of  the  comoa 
is  left  bchindj  cauHing'  stmbismus,  nmblyopin,  nystagmus  or 
opacity  of  the  iGna-capsnle  (capsular  cataract). 

Stellwag  is  of  opinion  that,  because  tho  eyes  of  the  child  are 
closed  during  partnrition,  and  are  also  corered  by  sebaceous 
materials,  inoculation  at  that  time  is  scarcely  possible;  hencu 
ho  thinks  it  more  tlian  pivibable  that  bright  light  on  the  eyes 
of  the  newly  bom  induces  this  form  of  ophthalmia,  lie  also 
holds  that  sudden  changes  of  tempeniture  may  produce  it; 
but  that  the  most  common  source  of  the  afft^tiou  in  the  impure 
air  of  a  room  filled  with  fiml  exhalations,  amuke,  dnst,  or  ncnd 
vapours,  as  well  as  the  rauHty  dampness  arising  from  want  of 
ventilation  or  nncleanliness  of  the  clothing  and  body  of  tho 
cliild,  and  of  the  hands  of  the  attendants.' 

This  view,  however,  will  not  be  borne  out  by  tho  oxperienca 
of  general  practitionei-a.  This  form  of  ophthalmia  is  very  raro 
in  tho  filthiest  lecalitiesj  and  wht^n  caj^es  do  u>(.^cur  there  is  always 
a  gonorrhfral  history  or  genital  discharge  connected  with  them. 
In  our  own  experience  we  are  never  without  some  cases  of 


'  Tircliow's  'Cellular  Patliolojfy,  p.  446,  CbancQ'B  ti-anslatJon. 
'  *  ^hvitiMS  on  Diseases  of  ciie  Ey«.' 
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purulent  conjnnctiritis  of  infimts  from  thp  "  Home  of  Dosertod 
Mothora/'  where  groat  attontion  is  paid  to  cleantinoss;  and 
when  I  am  consulted  in  cttnes  in  prirato  proctico  1 6nd  it  almost 
invanahly  connocteil  with  bleimorrhngia,  Tlipre  can  be  no 
doubt,  however,  that  purulent  conjunctiviliH  may  be  producud 
by  iuoculatiuu  £ri>m  uth^r  diSL-hargetJ. 

Cask. — I  was  asked  by  the  late  Dr  Dickeon  to  see  his  prand- 
child,  a  g^irl  of  three  years  of  ago,  who  hod  boeu  troubled  with 
a  serious  form  of  inflammation  of  the  right  eye  for  four  or  five 
days.  I  fonnd  the  conjunctival  sac  filled  with  a  yoUowisli 
ichory  discharge,  not  like  the  creamy  disfUufgo  in  infantile 
ophthalmia.  1  had  no  doubt  that  it  wiia  a  caae  of  inocQlatioa. 
On  iaquiry  I  found  that  the  nurse  was  Buffering  from  oza^na, 
and  bloody  pus  from  hor  throat  and  nostrils  waa  fuimd  ii]H)u 
the  pillow.  The  amoU  was  so  offenHivo  that  ovwry  mttniing  the 
window  had  to  be  opened  before  the  lady  could  enter  the  nur- 
sery. Aa  the  child  was  tho  nursii'a  bed  companion  thorc  could 
be  no  doubt  how  the  disease  originatwl.  The  case  did  well 
after  ton  days'  treatment. 

Treatuifnt. — Our  endeavour  must  be  directod  to  prevent  tho 
cornoa  from  being  involved  in  the  morbid  process.  Tho  dele- 
terious treatment  above  referred  to  coneista  in  dropping  an 
BfjucouH  solution  of  Argcnti  Nitras  (gr.  s  to  ^j)  into  the  eye. 
The  effect  is  either  lluit  tho  pus  wawhoH  awfiy  the  solution,  rcn- 
dfO-Lng  it  innocuous,  for  it  never  reH^hew  tho  diseased  surface,  or 
it  irritates  tho  comon,  denuding  it  of  its  protecting  epithelium  ; 
the  cornea  ulcerates,  or  an  abscess  la  formed  leading  to  disor- 
ganisation. During  this  period  the  swelbng  of  the  eyelid  iu- 
creasee  to  such  an  extout  that  an  exauiinatiou  of  the  eyeball  is 
impreotdcable,  and  whon  the  swelling  ubatot^,  aud  the  isurgeon 
is  able  to  sco  tho  ball,  he  finds  that  the  eye  is  gone.  To  uso 
the  pithy  hiatory  which  iitothcrs  give  of  the  case:  "Tho 
eyes  were  so  swollen  that  the  doctor  could  nut  get  a  gHmpso 
of  them,  and  when  tho  swelling  fell,  and  it  opened  its  eyes,  we 
found  that  there  were  no  eyes  at  hII." 

Argenti  Nitras  is  a  valuable  remedy,  but  a  two-edged 
sword.  I  am  so  strongly  impressed  with  the  havoc  which  it 
doea  to  infanta'  eyes  that  I  very  rarely  use  the  solution  iu  uiy 
cltnique,    for    fear    luat    souiu    of    you    should  carry  away    a 
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rugae  notion  of  its  ap)>lieatiuti,  and  bo  the  meaofl  of  doing 
mischiof. 

The  course  which  wo  adopt  is : 

1.  When  we  liappon  to  aeo  the  owe  in  tlie  first  stage,  before 
the  purulent  discharge  has  eot  in,  I  malto  tho  pationt's  head 
be  reclined  upon  my  luy  upou  u  towel,  where  it  in  secured. 
I  evert  the  lids,  cither  both  together,  or  first  the  upper  and 
then  the  lower,  and  after  cteiiuing  them  with  dry  Unttniichtho 
conjuncfival  BUrfnco  with  Unt  dipped  in  a  hrirux  lotion  ;"  then 
pat  a  few  drops  of  the  solntion  of  atropine  npon  the  con- 
jnnctival  surface.'  The  application  is  repented  three  limes  a 
day.  The  atropine  haa  an  antiphlogistic  effect  upon  the  in- 
flamed Burface,  and  also,  by  dilating  the  pupil,  relieves  the 
tenMonof  the  oyehall.  I  never  use  cold  applications,  which  are 
recommondod  by  somo,  uoithor  do  I  apply  ointments  of  any 
kind  to  keep  the  laahes  from  aticking  together,  which,  I  think, 
is  best  effected  by  washing  with  warm  milk.  Dry  lint  is  then 
applied  to  the  lida,  and  secured  by  au  immovable  bandage,  and 
the  case  is  carefully  watched  frrtm  day  to  day. 

2.  Whtm  I  set"  that  it  is  au  uuniistftkable  case  of  puruU-nt 
ophthalmia  I  proceed  to  the  following  course  ; — The  patient's 
head  is  put  upon  my  lap,  I  evert  the  upper  lid,  then  the 
lower,  and  having  cleaned  away  the  pus  by  moans  of  dr)'  lint, 
drop  in  a  liLtlrt  of  tho  Holntion  of  atropine;  then  I  touch  the 
Bnrfacea  with  an  amalgam  consisting  of  Argenti  Nitras  two 
parts  and  Potassao  Nitros  one  part,  and  again  put  a  few  drops 
of  atropine  upon  the  cauterised  surface. 

Wliou  the  coujuuctival  surface  is  bleeding  (which  T  regard 
rather  as  a  favorable  symptom)  I  dry  it  with  linti  and  repeat 
the  cauterisation,  touching  the  whole  of  the  conjunctiva,  and 
aleo  the  cul-de-sac ;  then  I  bathe  it  with  lint  dipped  in  wiirm 
water,  and  cover  the  eyes  with  dry  lint  and  a  bandage.  WTien 
one  eye  is  affected  I  close  the  healthy  eye  with  two  strips  of 
conrt  planter,  and  cover  it  with  lint. 


'  ^    Sodffi  BiboratiB.  ^m; 

VimOpii{186*).  V": 
A()Uul>uuro-CurHBi,5iij ; 
Aqua>  Piira',  ud  ^iv. 
Eolve,  et  cola  per  cbartam. 


^  ^     Atropiir  SulphatiH,  gr.  j  ; 
Aqiiw  DeBtilUttv,  ^ij ; 
Qlycorioe  (Price),  ^b. 
Solve,  ct  cola  per  cbarlatD. 
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3.  \M)on  vou  firo  called  to  soo  a  caso  in  an  adv-nnced  state  of 
Boppumlion — jwy  of  thrtx*  or  four  weoks'  standiTig — you  must 
take  care  in  openiug  the  ejelide,  for  the  eyeball  may  be  ju«t 
PD  tlio  point  of  bunting,  aud  tlie  effoH  to  lift  tho  lids  and  tlie 
Bpasm  of  ibe  orbiculttris  may  be  the  meuna  of  hastcDiiig  on  tlio 
inevitable,  for  which  you  will  get  tho  entire  blamo.  You  had 
bettor  opt'u  it  by  Dioiina  of  tho  cloyatora  (Ki>^'.  1  8),  with  whitdi 
yoQ  raise  bodi  oyLlids,  or  if  yuu  have  only  nno  irislriimtint  ynii 
raise  the  appcr  one,  withtuit  prawing  upon  tho  globe. 

I  mnflt,  boweverj  eaation  you  on  tho  subjoct  of  imttpuments. 
The  grfat  majority  of  poople  with  whom  we  havo  to  deal, 
eifpijcially  in  country  difitrictHj  entertain  a  largo  amoiiub  of 
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DeamarrcB'  olcrator,  modifLod  hy  me  for  the  pooket,  of  two  nzea. 

ignorant  prejudice  agninst  their  use,  and  may  ascribe  to  them 
any  anfortunato  termination  of  the  case.  On  one  occamon, 
when  I  had  t^j  u«e  the  elevators  in  a  case  in  the  raiintry,  tho 
mother  rushed  from  the  room,  crying  that  1  was  tiimiug  thti 
cliild's  eye  inside  out. 

If  you  find  the  cornea  intact  use  tlio  atropine  and  the  nitrate 
pencil.  Tho  apprchensiona  exprusKoil  by  an  emiuout  authority,' 
leot  the  application  of  tho  nitrate  pencil  might  give  rieo  to  in- 
flammatory mi«chicf,  diphtheritic' like  patches,  Ac,  is  wt^ll 
founded,  if  you  rub  on  the  caustic  without  thinking  what  you 

'  SteUwag. 
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aro  about.  Toacli  tlio  eonjanctiva  vory  gently,  just  passing 
lightly  ovop  the  cpitholiiil  surface,  for  otherwise  you  will  pro- 
duce an  eschar  or  loss  of  substance  and  a  cicatrix,  which  it  la 
youi-  object  tu  iivoiil. 

4.  When  Hu  ulcer  of  the;  cornea  or  an  abscess  has  already 
formed,  or  oven  when  all  the  layora  of  a  portion  of  the  oorneft 
are  destroyoJ,  with  the  i!Xci>ption  of  the  DfwooiiiPt  mombraao, 
wliich  protrudes  through  the  nicer  in  the  fnnn  of  a  corneal 
vesicle  (konitocele),  and  is  the  only  bar  to  the  exit  of  the  ftc|ue- 
ou«  humotir,  then  it  becomes  more  urgent  to  proceed  euor- 
gcticully  with  the  application  of  the  Bitrate,  which  is  the  only 
officiout  weapon  to  combat  this  disoaso.  We  generally  manage 
to  arrest  its  prcigrosB  ruid  nave  tlie  cnniea,  even  if  wh  have  found 
it  in  the  process  of  Bofteuing  or  with  abscess. 

In  May,  1880,  I  was  asked  by  Dr  Sloan,  of  this  city,  to  see 
a  patient  of  his,  an  infant  four  weeks  old,  which  in  his  absence 
was  treated  by  some  one  who  bad  delivered  the  mother.  I  found 
the  left  eye  totally  detttroyed,  and  the  right  with  a  purulent 
discharge  and  abscess  at  the  lower  corneal  segment,  and  I 
ndopted  the  course  of  treatment  just  indicated,  visiting  the 
child  daily.  After  a  week's  treatment  wo  thought  wo  might 
SCO  the  patient  at  longer  iotorvals,  and  were  disagreeably  sur- 
prised to  find  that  thoro  wtuB  a  relapse ;  the  discharge  recom- 
menced. I  had,  tlierefore,  to  resume  assiduotiB  attention,  and 
we  were  pleased  to  find  that,  even  at  that  critical  juncture,  wo 
saved,  at  least,  one  nsefnl  eye  to  the  infant.  Such  cases  j'ou 
must  soe  daily.  In  public  hoKpitala  or  dispensaries  Sundays 
must  not  be  excepted,  for  one  day's  neglect  may  prove 
duiatitrouB. 

Modus  o/wanrft. — Tlie  old  method  of  applying  the  caustic 
solution  was  based  upon  the  conception  that  we  substitute  one 
kind  of  inflamrantion  to  drive  away  the  old  one.  Houireopathy 
has  not  been  slow  in  deriving  from  it  one  justificAtion  of  its 
"  Jtimilia  giMiUhiui"  dogma.  But  this  is  not  the  principle  on 
which  wo  act.  What  we  actunny  do  is  thia  :  we  produce  a  fine 
coatijig  uf  the  nitrate  upon  the  superficial  epithelial  layers  in 
order  to  give  the  now  layer  time  to  be  formed  under  cover,  as 
it  were,  withoat  being  exposed  to  pus  motumorphosia. 


ISOODUTION 


Qonorrhwal  Oj'hHuilmia 

Poftons  suffering'  fniin  g-onorrlHiKi  sometimes  inoculat-o  their 
conjunuriva  by  toucliing  it  with  their  fingeri*,  or  with  ft  dirty 
t«wel  used  in  dressing,  or  the  disoasu  may  bo  inducotl  by  using 
a  towel  aoilod  by  some  one  else  who  has  a  urethral  discharge. 
Most  frequently  the  right  eye  ia  affected.  Women  are  rarely 
subject  to  it. 

Treatment  must  he  very  prompt.  Warm  fumoutatiunanlionlil 
be  used,  and  a  weak  solution  of  lunar  caustic  painted  with  a 
Ciimei-tuiir  pencil  over  the  piilpehml  ponjunctiva,  and  washed 
off  with  another  pencil  dipped  in  a  Boluiion  of  chloride  of 
Rodiiim.  Wlien  the  discharge  gets  more  abundant  we  must 
have  recourse  to  the  same  treatment  as  in  infantile  ophthalmia. 

Some  eminent  authorities,  aa  Desmarros  and  von  Graefe, 
recommend  the  application  of  twenty  or  thirty  leeches  to  the 
inner  angle  of  the  eye  and  temple,  and  friction  with  Uugncut. 
Hydr.  Fort,  and  Bollad.  over  the  eyebrows.  I  have  no  objec- 
tion ti}  the  Dngumit.,  followed  up  with  small  dtwios  of  blue  pill 
with  quinine ;  but  I  must  confess  that  the  teech  has  only  a  zoo- 
lugicalinterest  forme  J  I  could  never  SCO  its  applicability  to 
eye  affections.  Rest  to  the  eye  and  bo<ly  is  absolutely  neces- 
sary. I  uwed  hardly  remind  you  that  the  prognosis  is  more 
serious  when  the  urethral  discharge  is  complicated  with  chancre. 
In  that  case,  indeed,  yoii  will  Find,  after  five  or  six  day>!,  that 
the  limbus  liiifi  an  appcaranco  of  constriction,  as  if  a  cord  wore 
drawn  round  ir. ;  the  Hqucoufl  eliumber  becomes  mirrowor,  and 
presents  a  jieiiuliar  glassy  look,  and  then  collapses.  No  course 
ol  treatment  can  save  such  an  oyo  from  disorganiBatiou. 

CoNjrMcnvinfl 
The   different  forms  of  inflammation  of  the  conjunctiTa, 
besides  those  which  are  the  resalta  of  inocnlfltion,  are  comprised 
under  the  following  heads  : 

1.  ilyperiemia. 

2.  Catarrhal. 

3.  Purulent. 

4.  Graiujlar. 

6.  Postnlar  and  eicanthomatoiiR. 
6.  Diphtheritic. 
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It  will  simplify  yonr  atndy,  if  yon  boar  in  mind  that,  tlio 
gravity  of  tho  inflammation  is  cnrnmens urate  with  tho  depth  of 
the  conjunctival  layer  affecteii.  For  iustance,  if  you  consider 
simple  hifferitjiniii  ut  thy  cuiijuuctivu  ntt  the  t'Xpivssitm  uE  irri- 
tation of  thu  L'piUicliutn,  cnf-irrbal  hs  inllainmution  of  the  coa- 
junctiva  proper,  nnd  what  is  oiiUcd  ncuto  suppurative  iuflnmma- 
tion  tw  that  proco««  which  tixtoiiilfl  to  tho  Bubcwnjunctival 
membranL',  &y.,  you  will  hnvo  a  flenwr  notion  of  the  subject 
than  our  preseut  somewhat,  confused  nomenclatura  is  apt  to 
convey  to  your  minds. 

As  a  typo  of  this  uffection  you  mny  tako  the  cose  of  irritation 
of  tho  conjunctiva  by  fioe  particles  of  dust  lodged  iu  tho  con- 
jiinctiviil  sac.  Thoro  is  redness  with  slight  swolling  of  the 
mambmnc,  and  onlarg-cd  papillie  over  the  Meibonii&,D  glands 
give  the  whole  palpebral  coujuncti\-a  a  rcdvolvcty  appcnranco, 
which  may  extend  to  the  ciil-do-sac,  to  the  inner  angle,  or  even 
to  tlio  ocular  oonjunctivn.  There  are  smarting  and  itching  in 
the  eye,  accordiug  to  the  natural  sensitiveness  and  accoi-ding 
to  tho  teiuiiou  of  the  eyelid,  wliilat  au  incliuatiou  tu  wiakiug  and 
a  feeling  of  friction  are  felt  over  the  surface.  Now  aud  again 
the  patient  thinks  ho  has  got  rid  of  tho  annoyance,  but  tho 
sensation  of  friction  comoa  hack  nt  iutei-vals.  There  is  slight 
lachrymation  when  oxpoaod  to  wind  and  bright,  light,  bnt  there 
is  no  discharge. 

2.  The  same  condition  may  bo  indnccd  by  the  encroachment 
of  a  fow  fine  eyelashes  npou  the  eyeball.  These  superuuiuerary 
hairs,  situated  at  the  free  margin  of  the  lid,  are  sometimeB  so 
small  that  you  must  overt  tho  border  and  look  for  them  in  an 
obli^uo  direction  in  a  good  light,  as  otherwise  they  will  escape 
yinir  notice,  and  you  will  misdirect  your  treatment.  I  have 
met  with  cnacn  of  misdirected  treatment  by  surgeons  of  great 
reputo,  who  evidently  did  not  tako  the  trouble  to  make  a  careful 
examination. 

3.  I  may  mention  another  cause  which  sometimes  produces 
a  protracted  state  of  hyperaemia,  namely,  white,  round  particles 
of  caleorooufi  deposits  embedded  within  the  conjunctival  sub- 
ataace.   Tliey  are  conoretious  from  tho  Meibomian  glands,  tear- 
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Btonet)  (Dacrol)'Lhes)j  aud  may  hv  the  size  of  pins'  heads  or 
largo  r. 

4.  Obstruction  of  the  tour  posaagos,  the  hyporseoretioii  of 
tears  (Epiphora)  or  diHtmso  of  the  Sohneiderian  tnembrane  with 
that  of  the  »ir.pfi88fi.geH,  may  give  rise  to  the  sBmc  affection. 

5.  In  hypermetropic  or  astigmatic  poraona,  who  havo  to 
ntrain  their  nccommodati(_>n,  hyponemia  may  be  iuduoed,  and, 
if  aggmvated,  may  bud^iiie  the  concomitant  eymptom  of  retinal 
hyperemia. 

Treaiment. — You  will  of  course  first  remove  the  cause.  Evert 
the  eyelids  and  seek  for  a  foreign  body  or  concretions  and 
remove  them,  pull  out  the  eyolashos,  correut  the  tear  passagoa. 
You  may  bear  in  mind  this  i-ule,  that  when  one  oyo  only  is 
affected  it  is  generally  owing  to  a  local  cause.  Supply  suitable 
glasses  for  deticient  refraction.  Lot  the  patient  avoid  public 
meetings,  heated  rooms,  and  strong  gaslight.  If  the  affection 
has  been  induced  by  exposure  to  stroug  fires,  recommend 
slightly  blue  spectacles.  Uatlie  the  eyes  with  Infus.  Aathomidis 
nobilis,  or  with  a  zinc  or  alum  lotion  in  warm  water.' 


ClTJLRRiLLL    CONJOUCTITJriS 

Wlien  we  fulvance  a  step  higher  than  hypernemia,  we  arrive 
at  catarrhal  conjunctivitis.  The  disease  is  cbaructuriseJ  by  a 
discharge  of  a  morbid  secretion  (KaT&piw)  of  the  conjunctiva. 
It  is  caused  by  EUpprei^siou  of  porspirution,  getting  a  cold  after 
being  heated,  or  any  similar  conditiLfD.  In  a  paper  which  I 
published"  I  considered  it  as  a  form  of  erysipelas  of  the  con- 
junctiva, and  regarded  itsgeaosia,  like  mwsi  causes  of  erysipelas, 
to  bo  traunmtic,  dusty  particles  in  the  air  lacerating  the  epi- 
thelial surface.  Thorfl  is  no  doubt,  however,  that  atmospherio 
causes  ftro  important  factors  in  tlici  disease. 

Local  t'jiii^hms. — The  blood -vefl.'*ela  are  more  injected  and 


'  {t    Zinci  Sulpbatis.  gr.  v ; 
Aqa»  Bouu,  ^ ; 
AqtUB  Poroi  ad  Jir. 

Suite. 


or  11  Alumnis  Sulpbatis,  "^nn ; 
A<]iife  Lauro-Ovniai,  5>ij  ; 
A^uu)  Boeie.  5^ : 
Aqute  PuDD  nii  Jiv. 

Sulre,  ttl  cula  ^r  cliarUm. 


■  '  Mvdiol  Times  and  Gaxettc,'  April,  1S76. 
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devolopod  than  in  hjrpencmin.  There  is  onlargcmcnt  of  tKa 
papillw,  producing  tlie  same  velvety  palpebral  conjunctiva, 
only  io  a  higher  decree.  There  is  more  or  less  serous  inftltra- 
tiou  of  tliu  coiijLinclival  cnl-de-»ac,  wlieuce  a  large  uumber  of 
BD!irlut-reii  bIoud'Vtissi*l»  proceed  to  the  eyebiill  as  far  am  tho 
cornea.  Itod  ecchyinotic  patches  of  extravasaied  blood  are 
Kituated  upon  the  ocular  conjunctiva.  The  pyt-UdM  become 
slightly  rod  and  swolleni  at  the  angles.  Tho  discharge  in 
the  Grab  stage  is  only  tears^  then  mucus  (t.«.  albumen  mixed 
with  imperfectly  formed  epithelial  cells),  which  accumulates 
under  the  lower  lid  and  covers  the  cornea,  causing  momentary 
dimuoKS  of  vision.  The  mucas  then  requires  a  yellowish-red 
tinge,  and  with  the  progress  of  the  disease  becomos  mixed 
with  puB-celk.  The  muco-pus  appears  in  the  form  of  strings 
nnder  the  lower  eyelid  and  in  the  inner  angle  of  the  eye,  and 
is  quite  different  from  the  blennorrhagic  discharge,  which  is  of 
a  creamy  coiiKiistence.  During  sleep  the  secrerion  evaporates, 
leaving  a  residuum  of  hard,  brittle  crtiBts,  which  glue  the  eye- 
lids together.  In  children  with  fine  skin  the  irritRtion  of  the 
secretion  gives  ri&d  to  ccKema  of  the  face. 

Qen^fal  symptoms. — The  eyes  feel  hot  and  itching,  and  this 
feeling  increases  at  night  and  in  artificial  light.  There  is  a 
sengation  as  if  demo  foreign  bodies  were  lodged  in  the  «ycs, 
accompanied  with  difficulty  of  opening  the  lids.  Temperatui-e 
is  not  increased. 

Under  proper  treatment  tho  whole  train  of  symptoms  dis- 
appears without  leaving  any  trace  behind.  Mild  coses,  indoe^l, 
may  end  in  resolution  without  any  treatment;  but  the  sovei-er 
forms,  when  neglected,  may  leave  behind  a  ehrfjnic  condition, 
which  consists  in  the  retreat  of  the  disease  to  tho  palpebral 
conjunctiva  and  to  the  cnl-de-snc,  which  presents  a  rich  velvety 
appearance,  with  occasional  redness  at  the  inner  angles.  The 
chronic  form  is  very  troublesome  ;  It  may  cuntimiw  for  months, 
es]>ecially  when  the  patient  is  exposed  to  a  vitiated  atmosphere, 
and  it  maygivo  rise  to/oWictt^ur  conjunctivitis,  i.t'.  hypertrophy 
and  formation  of  lymph-folHelos  upon  the  palpebntl  conjunc- 
tiva, giving  a  sort  of  raspberry  appearance  to  the  surface, 
which  is  rich  or  livid  in  colour.  The  secretion  in  this  form  is 
more  contagious  than  the  catarrhal  diechargo. 


POBCLENT  AND   PORTCLAB   CONJDNOTIVITIS 

Tr»atment. — In  mild  attacks  the  infusioii  of  Antheiniilis 
Dobilia  or  Collyriiim  Hulpljafis  Zinci  ia  sufficient.  In  severer 
fomiH  of  intlaiiunAtion  I  generally  orfler  a  hiohlortdc  or  borax 
luLioii'  iiiiltl  tiporieut«,  IWt-batlia  itt  night,  Ught  diet,  aud  ]>ure 
ttir. 

When  follicles  have  formed,  I  evert  the  eyelids  aud  toucli 
them  with  lint  dippEnl  in  a  strong*  solution  of  borax,  ur  vtilh 
a  pencil  dipped  in  Solution  Argent.  Nitmt.  gra.  v  to  5j- 


PCRCLSHT   CoNJTOCriVITlB 

What  i«  j^pncrally  classed  by  iiuthors  an  punitont  fvinjnne- 
tivitU,  is  only  an  aggTavnted  fi>rm  of  acute  catarrhal  con- 
jimcti\*itia  ;  whilst  in  catarrhal  the  inflnmmatiou  ia  limited 
to  the  conjunctival  epitholiiim — the  mpid  reprtiduction  of  tho 
epithelium  does  not  allow  of  ito  proper  foi-matioa,  heDG9 
mucus,  in  purulent  conjunctivitis  the  intlammatiou  exteude 
to  tlio  uoujimcttva  projinr,  aud  to  the  Bubcoujuuutiva!  titisueH. 
The  cell  formation  in  effectBd  with  gnmi  rapidity,  aud  muco- 
pus  is  producc^d.  Tho  discharge,  even  in  this  form,  is  nob 
creamy  puHj  but  Btringy  and  mixod  with  epithelial  ccHb. 
The  implication  of  the  subconjiinclivnl  ti^Mie  produces  Keroua 
chemosis  and  a  greater  degree  of  sweUiu)|  of  tbo  whole  con- 
junctival sac  ;  the  semilunar  fold  is  hwoIIbu,  tho  eycHdw  and 
the  puncta  lacbrymalLa  are  not  applied  to  tho  eyeball,  but 
are  slightly  everted  and  cannot  suck  up  the  tears,  which 
therefore  run  down  tho  clu'*'k«.  There  maybe  corneal  com- 
plications—not the  same  sorions  complications  as  in  infantile 
ophthalmia  or  in  gonorrhoea! — but  pufltulei*  or  ulcers  may  form 
at  the  Umbua.     These,  when  neglecbedj  may  b&como  ubrouic. 


'  ^     Hydrart;yi*i  Bk'hlundi.gr.  iv; 

yiai  BuLlndonno),  5''j  > 

AqtiSi^  liatiru-Cunwi,  5>y  > 

Aquai  Roto),  5ij ; 

Aqofli  Puiw  ad  \\r. 
Solve,  et  cola  pvr  oharlnm- 

Balhe  the  eye  with  u  uiblcipuouful,  in  a  liLtle  warm  WAtcr,  three 
tinica  a  duy. 


Sodu  BibunitJH,  gr.  xv; 
Tin.  Bclladon.,  Jiij ; 
Aqiiw;  Rosit),  5j; 
Aqua  a<I,  ^^L 
Solve,  et  cola. 
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and  lead  to  cornepl  opacity,  according  to  the  dcpt 
conJDBctival  tisano  involved.  It  is  aecompanietl  with  a  grout 
deal  of  ciliary  paiTi,  indicating  the  irritation  of  tUo  ciliary 
nerves. 

In  cachectic  subjects  or  in  crowded  localities  it  may  ovc-ii 
degenerate  into  granular  conjtiactix'itis,  and  it  is  tliis  circum- 
stance wbicb  hae  givca  rise  to  the  confusion  of  notncnclature, 
even  DeKmanwH  to  some  extent  confusing  Buppurativo  with 
granular  conjunctivitis. 

Catarrhal  discharge,  in  ita  most  aggravated  forms,  though 
considered  not  contagions,  becomes  so  when  the  socrotion  is 
puruleut ;  but  you  must  not  rely  upon  the  innocuity  of  any  dis- 
charge. In  pnictic©  you  mast  auapect  evory  inflammatory 
product  or  secrc-tiou  as  contagious,  for  ita  eSeoi  de])ondii  upon 
tho  Biiil  to  which  it  is  transferred. 

I  have  little  to  add  with  regard  to  tho  treatment.  The  only 
risk  of  corneal  complication  ariaes  from  subconjunctival  en- 
gorgement or  serous  chomosis;  hence  you  must  give  vent  to 
the  accumulated  serum  in  the  conjunctiva  of  the  globe  by 
ft^o  incisions  with  scissors.  Tho  immediata  relief  to  the 
patient  and  tho  iinprovod  a|ipoaraucG  oi  tha  eye  after  tlio 
operation  are  roaUy  rcmarkabio. 


Pin,TCTEsm,Aa  or  PuaTuLiH  CoMjuNcnviTifl 

Pnstiilar  conjuuctivitia  is  an  exudation  under  the  conjunc- 
tival epithelium  in  the  form  of  small  vesicles,  pustules,  or 
papules,  the  size  of  a  pin's  head  or  millot  seed,  which  have 
their  seat  most  fi-equetitly  at  the  limbn)*,  where  thoy  surround 
the  cornea  like  a  string  of  beiula,  Thuy  aru  either  transparent 
or  of  a  yellowish  colour,  and  have  an  ek-vated  surface,  or  are 
in  an  ulcerative  condition.  The  conjunctiva  and  subconjauc- 
tiral  Teaseln  are  injected,  and  from  these  a  triangular  plexus  of 
ressela  proceeds  towards  tho  pufitules  to  ropair  tho  discaaed 
part,  and  these  nutritive  restitutiunal  vessels  disappear  when 
their  work  is  accomplished.  The  nlcerativc  pustule  may  in- 
volve the  sclerotic,  and  induce  serious  complications  to  that 
membrane  and  to  the  deeper  structures,  resulting  in 
staphyloma. 


BXANTUEMATOUS  APPROTIONS  OF  THE 
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Symptf>7ttx. — Wlieo  the  puatule  is  superficiiil  there  is  neither 
photophobia  nor  lachr^vmation;  but  when  the  doeporstructiirea 
are  affected  these  symptoms  arc  present,  and  ^iiiiietimea  also 
shooting'  ciliary  pain  and  awftlUnjif  of  the  lids.  When  the  pns- 
taloH  aro  encroaching  upon  the  cornea  a  network  of  voascla  in 
lormod  at  the  limbns,  and  proceeds  to  it. 

Treaimfn.t. — The  yellow  ointment  (Pagenstec  hot's),'  size  of  a 
pin's  head,  t-o  bo  apjiliad  to  the  pustule.  This  oiatmout  wo  keep 
in  a  glass  syriugo,  which  can  easily  bo  mauipulatcdj  without 
■iear  of  tliocoutontB  baing  spoiled  by  exposure.  In  tho  sovercr 
fomiR  yon  may  add  four  gniina  of  snlphate  of  atropine  to  one 
ouace  of  the  ointment  (Ungucut.  Flav.  c.  Atropiaa^J. 


EXAKTHEMATODS  APPKCTIONB  OP  THK  CoNitrNCTIVA 

Measles,  scarlet  fever,  smallpox,  and  chickon-pox,  are  Boiue- 
timfw  accompanied  hy  conjunctivitis.  It  prwoods  fmrn  irnta- 
tioo  of  the  skin  of  the  face,  Imiry  nwilp,  or  Schneideriau 
membrane,  bo  that,  strictly  speaking,  it  iiaanmca  tho  character 
jf  a  catarrhal  and  a  pustular  affection.  You  aro  aware  that, 
'whenever  there  is  an  eruption  of  any  part  of  the  iutegumentB 
sapplied  by  tho  fifth  nerve,  you  may  got  pustules  of  the 
coninnctira  or  cornea,  according  to  the  depth  of  the  original 
alTcctiim. 

In  measUss  tho  conjunctiva  is  aJToetcd  gerienilly  before  the 
skin  eruption  appeiirs,  luid  in  conjunctivitift  arising  in  connec- 
tion with  this  cxanthera  or  with  scarlet  fever  we  find  the  con- 
junctiva congested,  followed  by  photophobia  and  lachrymatEon, 
pustules  forming  upon  the  conjunctiva,  and  sometimes  upon 


•Jt    •Hydrargyri  Oxidi  Pnncipi- 
thti,  M; 

Olci  Atnj'gdalm  Dulc,  5J ; 

ia  Uag.  SitnpliciR.  ^vi. 
2Iiece. 


•^    17iigt.F]avaR.?jiiM; 
Atrupiu}  SuIpIiHtie,  gr.  j. 
Dissolrotheanlpliatcoratropia 
ten  niminiH  of  wuter  and  mix 
thorouglily  with  Ihu  uinbmtiat. 


*  Thta  preoipitato  »  form«I  by  adding  a  solatiou  of  caastio  loda,  or 
caustic  potoali,  to  cxccea,  to  n  Hohitiun  of  bJcliloridc  of  morctiry,  wash- 
iug  antil  it  ceases  to  give  a  preci])iiUitu  witli  nltrutu  ot  itilvur,  ajid  then 
dicing  it  un  a  wuter-ljatU. 
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the  cornea.  There  are  coufi'hmg  and  sneezing,  the  lids  booome 
rudder,  the  pli<jU>phubia  iiicreB«e&,  and  meshes  of  TOSseU 
»ro  directed  to  tho  place  whoro  pustules  bi-o  formed.  When 
situated  upim  the  comoti  tho  pustuloa  may  ond  in  circumscribed 
ulcemiiim  of  thai.  niemhniDe. 

In  smallpox  the  eye  affection  is  more  serious,  because  it  par- 
^ipatea  in  the  grave  nature  of  tho  di«eose,  which  is  more 
aggravated  here,  inasmuch  as,  owing  to  thd  couditiou  and 
swelling  of  the  oyolids,  we  are  anablo  to  watch  ite  progree^, 
ftiul  tti  direct  our  truatuieat  with  prociaiou.  Wo  havo  hardly 
ever  a  fair  chauce  of  properly  examining  a  variola  pustule  on 
tho  cornea.  I  think,  with  Desmarrcs,  that  no  variola  pustulo 
really  foriufi  upon  tho  cornea,  for  if  it  were  so,  few  smallpox 
patients  wonid  escape  with  transparent  comcaa,  whilst,  in  fact, 
corneal  opacities  are  rare  in  pitted  cases  of  smallpox.  I  think, 
therefore,  that  corneal  opacities  and  uoinplicatious  are  owing  to 
neglected  treatment  of  comtnou  pustular  keratitis  at  a  critical 
period,  when  the  nystera  is  in  o  luw  state  of  vitality  favouiutle 
to  ulceration. 

In  chirh'n-pox  conjuijetival  iiiflammafciun  fullows  the  forma- 
tion of  styes,  and  Bometimes  the  formation  of  small  absceases 
in  tho  palpebral  ooujunctiva  at  tho  borders  of  the  eyelids 
begins  before  the  eruption.     Fig.  14  represents  the  eye  in  a 


Fia.  15. 


caiic  of  chicken-pox  with  phlyuteua  at  the  limbus  and  cornea^ 
and  abscesse-i  in  the  eyelids. 

Treahnent. — No  a«tringent8  of  ony  kind  are  to  bo  employed. 
Solution  of  atropine  and  infusion  of  anthemidia  are  sufficient. 
When  abscesBOS  form  upon  tho  border  of  the  lids  they  should 
be  opened  at  once,  and  not  left  to  be  absorbed.  The  procesa 
of  metaBtasis  istiuite  applicable  here,  and  when  you  leave  these 
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abscesses  to  Leal  m  ontj  place  they  are  saro  to  mn\ 
appearance  sumewhcre  elsSj  eitUer  iu  tke  tiame  eye  o 
fellow.  U 

Wlien  an  abscess  forms  upon  tbe  cornea  it  ranst^ 
touchedj  for  it  is  generally  of  tho  asthenic  type.     We  n 
then  Tn&et  ?ritli  e^teusivo   corneal  necrosis    aa  a  at 
chicken-pox. 


LECTURE  IV 


OIUNULAR  CONJDSCTlTrnS — BOrPTIAN    OPBTBALMIA — TKACHOUA     \ 

GGKTLKiCBNf — In  Speaking  of  cfttarrlial  conjunctmtie  T  stated 
that  in  cscliectio  subjocte  or  in  a  Titiatcd  atmosphere  an  nctita 
attack  may  pass  into  &  follicular  form  ;  hut  the  inflamniation 
mny,  under  certaiti  coniJitionSj  appear  in  a  still  Iiigher  dopfree  of 
dovelopmcnt.  Thus,  in  Ejjypt  and  iu  other  iimlBriouK  districtR, 
ur  in  pnnrhouses  and  asylums  with  an  atmosphere  loaded  with 
orpnnic  impiirities,  the  disease  may  nssuuie  a  different  chftracter, 
viz.  granulnr  cunjunctivitia. 

Symptoms. — The  lids  are  red  and  swoUan,  the  conjunctiva 
and  811  bcnnjun clival  tiBsuoare  injected  and  covered  with  coiirso, 
duskj  blood-vossels ;  thoro  is  photophobia,  and  scalding  tears 
llow  down  the  checkn,  while  a  stig'ht  discharge  of  dark, 
yellow  ish-l)  re wa  pus  is  secreted  from  the  surfcice  of  the 
oonjunctiva. 

Ou  orerting  the  lidn  we  find  the  palpebral  conjunctiva  and 
cid-de-sac  studded  with  rough  granules,  resembling  boiled 
sago,  which  ciin  piwily  bo  sqti cozed  out.  Thcao  rtiughgrHTHiles 
— trachoma  Cr£>ox'^Ci  '■•"igl')i  ^^  charattteristic  of  the  disease, 
and  are  deposited  partly  under  the  epithelium  and  partly  in 
the  deep  conjunrtival  tissue  of  the  lids  and  the  culde-sac. 
They  are  no  new  formation,  hut  hyperplasic  iuflamimilory 
products  and  Gbro-albumiuouii  oxudatious,  whieh  may  invade 
the  conjunctiva  either  primarily  ur  bo  the  sequela  of  a  ]niru- 
lont  atljiek.  The  granular  stage  is  the  chrcnic^  indolent  con- 
dition of  the  disease,  the  ocnto  being  the  pnrnlent  stage, 
and  between  tbese  conditions  there  iH  a  subacute  or  mixed 
form. 

The  disease  is  highly  contagious,  and  when  it  involves  deeper 
structures  is  apt  tu  leave  behind  conjunctival  cicatrices  and 
fatty  degeneration  of  that  mcmbrauo.  It  may  also  involve  the 
connective  tissue  called  tarsal  cartilages,  producing  entropion 


(tomiag  in  of  the  oyolids),  and  by  Miction  of  the  rongh  sarFuce 
of  the  upper  litl  upon  the  copnoa  j?ivo  rise  to  a  coarse  pannus 
(pArmtu  crasflus)  upon  the  upjier  segmoiit  of  the  comea,  called 
trachomfttons  pannns.  Indeed,  whenever  you  sec  the  upper 
segment  of  the  coruoa  vascular,  overt  the  eyelid  and  look  at  the 
cul-de-eacj  and  you  will  generally  find  sago  granules  in  that 
region.  Or  it  way  eud  in  xeroma — dryuoss  of  thw  conjunc- 
tiva, and  dt'generatinu  uiul  rupturo  (if  Llie  cornea. 

The  diviaion  made  by  writers  of  this  disease  into  true  and 
vfmrnlnr  granulations  is  quite  nnintGlIigiblp,  and  I  do  nnt 
think  that  there  i«  any  reason  for  re^rding  the  suppunitive 
granulations  as  Egyptiau  ophthalmia,  and  the  indolent  form 
as  granulations,  for  these  are  merely  different  degrees  o£ 
activity  of  the  same  discnsc.  The  iudolont  form  may  at  any 
time  rise  to  the  HU]ipur!Ltive  Kta>^o,  juBt  as  the  Hiippurative 
granulations  may  retrogresa  into  the  vesicular  form.  Both 
cyoe  are,  as  a  rule,  affected ;  but  cases  occur  in  which  the 
diseaae  i»  Ritimtod  in  one  eye  only. 

This  disease  was  well  known  among  the  ancients,  bnt  it  is 
generally  supjiosed  that  it  was  first  imported  into  Europe  from 
iilgypt  by  the  French  army  in  1798;  bonce  the  name  Egyptiou 
ephthalniia.  Since  that  time  it  has  spread  nixd  become  en- 
demic amfingst  ns;  and,  whon  it  iuvaden  barnicks,  hw^  caused 
great  havoc  amongst  the  army.  This  was  also  the  caao  in 
Belgium  in  1836,  when  the  government  of  that  country  ap- 
pointed a  commibeiou  to  deal  with  "  military  ophthalmia,"  as 
it  was  called. 

Great  diversity  of  opiuiou  prevails  among  anthors  with 
regard  to  this  disease.  If  you  read  thu  two  excelleut  arliclexon 
the  sabjectj  one  by  Sacmisch,'  and  the  other  by  Wurlomont, 
who  devotes  a  long  chapter  to  military  ophthalmia  in  his 
tmnslation  of  Mavlterizie'H  work,"  you  will  hiki  the  essontial 
divergence  of  the  views  held  by  these  writers,  and  that  the 
translator  differs  from  the  author.  It  was  owing  to  this 
difference  of  opinion  among  authorities  that  the  Belgian 
Commiaaioiiers  wero  selected  from  amoug  those  who  had  never 
published  their  views  with  regard  to  it. 

'  '  Haadbucb  dvr  AugetilicilliuaelL-.' 

«  WTarlomoiit  et  T««tclin,'  vol.  i,  pp  6&7— 756. 
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IVenlment.- — In  the  first  stage  of  the  attack  warm  poulticoa, 
oa  recommend Gii  by  v.  Gmefo^  ilfo  of  gi-eat  ubp,  becau&o  tlicy 
promot-c  Hii]iptiratinn  and  the  diNchar^e  of  the  impurities 
which  cause  and  propng-ate  the  diaeaf*e;  bnt  when  the  affec- 
tion is  of  Bomo  standing  and  confirmed,  when  the  gnmulationa 
are  £reely  embedded  in  ihe  coDJnnctira  of  tlie  eyelidii,  and 
friction  ha8  produced  corneal  vascularity,  BoEtening,  and  pao- 
nua,  many  planB  of  treatment  have  been  reeorted  to.  Sulphate 
of  copper  imcd.  to  be,  and  I  sappoBe  ih  still  considered,  ths 
standard  romody  for  jj^rannlations,  forinevery  caaeof  Ejfvptian 
opbthnlniia,  out  comes  the  b]iicst.one,  mechanically,  as  it  were. 
1  have  Been  patients,  rubbed  with  bluestone  for  eight  or  ben 
years,  until  uo  trace  of  transparent  cornea  was  left ;  and  1  have 
nevor  soon  any  satisfactory  result  accruing  from  tlio  use  of 
Argentum  Nitrns,  or  any  other  caustic. 

Inoculation  with  bleonorrhagio  pus  ia  highly  spoken  of  as  a 
curative  agent  by  competent  anthoritica,  and  it  is  said  to  have 
removed,  in  many  cases.,  the  pannus,  and  restored  corneal 
triuiwparoncy.  From  the  favonrablo  report*  by  eminent  sur- 
geouK,  there  can  bo  no  doubt  that  some  caaes  have  been  cured 
by  moans  of  inoculation,  but  speaking  from  my  own  oxperi- 
onco  I  must  say  that,  as  1  have  never  soeti  what  I  can  call  a 
cure,  I  have  not  availed  myself  of  tliis  remedy.  One  case, 
indeed,  which  cwcurred  in  my  own  practice,  did  not  tend  to 
encourage  me  to  adopt  it. 

Case. — A  boy  who  was  being  treated  for  trachomatons  pan- 
uuu  of  both  eyes  Uud  one  eye  accidentally  inoculated  with 
goDorrhfcal  pus  from  a  fellow  lodger.  Corneal  su])poration  and. 
destruction  was  the  result,  while  the  other  cyo,  which  escaped 
inoculation,  complotoly  recovered  under  treatment.  Of  course 
this  is  a  solitary  case,  and  ought  not  to  weigh  against  the  ac- 
cumulated evidence  in  favour  of  this  remedy ;  and  it  must 
also  bo  borne  in  mind  that  pus  for  inoculation  of  trachoma  ia 
taken  fruin  the  discharge  of  an  ophthalmia  uounatorum,  which 
is  not  so  virulsut  in  its  effects.  "  It  is  applied  by  means  of  a 
probe,  and  left  alone  to  do  its  work,  but  must  bo  watched  most 
carefully." 

Hy  principal  reason  for  not  trying  inoculation  is  that  the 
course  of  treatment  which  I  adopt  13  very  satisfactory  in  its 
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JIb.  Since  March,  1871,  T  have  discarded  all  tlie  ordinary 
Tvmedics  in  voguo,  and  adopted  a  uniform  nietliod,  from  wkich 
I  have  seen  no  reasons  ever  to  dopart,  and  this  cuuttistfi  iu 
the  uflo  o£ — 

(1)  8cnrificatioTi. 

(2)  Syrup  of  tannin. 

(3)  Priction. 

(4)  Solution  of  atropine. 

Riven  a  typical  case  of  granular  conjiincliv'it.iB  with 
paniius,  I  overt  the  upper  and  lowor  eyi-IidB,  and  with 
Dcsmarros'  scarifiiaitor  (Fig.  IG)  make  free  incisions  into  the 

Fia.  16. 


OOttJTiDotiva  of  the  eyelids,  including  tlio  cnl-do-sac.  The 
incisions  are  only  sutiiciently  deep  to  allow  free  exit  to  the 
8»go-like  dei)osit8,  without  encroaching  on  the  tarsal  surfaces, 
nnd  with  the  fingers  I  gmdnally  gqiieeze  out  the  graiiales. 
Tho  surfaces  being  sponged  with  warm  water  to  encourfigo 
bleeding,  a  solution  of  atropine  is  applied  to  the  part,  followed 
up  with  borax  lotion  three  times  a  day.  Two  days  aftorwarda 
tho  eyelids  are  again  everted,  antl  synip  of  tannin  poured  upon 
them  ;'  the  lids  being  drawn  fonvai-da,  the  conjunctival  surfaces 
are  then  rubbed  against  each  othur  with  tho  view  of  disiu* 
togrnting  any  of  tho  deposits  which  may  still  remain.  The 
scarification  Is  again  resorted  to  in  a  fortnight  or  three  weeks, 
if  necessary,  according  to  the  Qxigonciea  of  tho  case,  but 
tho  symp  of  tannin  is  applied  with  friction  every  second  or 
third  day.  By  these  means  the  granulations  are  got  rid 
of,  and  the  thickcuiug  of  the  pannua  disappears,  the  cornea 
gradually  recovering  its  trauf^pareucy. 


'  tt    Acidi  Tannic!  Pur.,  sij ; 

Sympi  Simplicis,  jj.     Mise. 
Place  in  a.  glam  fla«k,  and  apply  heat  until  a  clear  solution  it 
formed.    Apply  few  drops  to  the  cuajunctivat  sue. 
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At  the  meetings  of  tlte  BriUbh  Mudtcul  Association,  hold  in 
Fiilialjurgh,  iu  August,  1970,'  I  sliowyd  ttne  case  of  double 
extraction  of  catamot  after  core  of  giuuulatioiiHj  and  another 
case  of  tmumatin  cataraet,  also  complk-^UMl  with  jtrranular 
conjuucHvitiB  tiud  opacity  of  the  upper  segmeat  of  the  conicaj 
Huccessfnlly  eitrticted  after  getting  rid  of  the  granulations. 
At  tho  Bftme  time  I  brought  under  tho  notice  of  the  eection  a 
case,  of  which  the  following  is  a  repoi-t : — Fi^*-.  1 7  represents  the 

Tw.  17. 


Bight.  Left. 

AppeoriuiQo  of  both  e;«s  is  llaroh,  1881. 

cnso  of  N.  M'N — ,  aged  4-8,  a  plastoror,  who  was  for  upwards 
of  ten  years  under  treatroeut  for  Eg-yptiau  ophtludmia,  result- 
ing in  trachomntouB  pannus  and  iu  changes  iu  the  deep  and 
Ticighbouring  atructures  of  both  eyes.  When  he  came  under 
my  care  two  yoars  ago  the  right  eye  ivas  rendered  completely 
opaque  by  a  thick  cicatrix  extending  over  the  whole  cornea, 
with  the  exceptiuu  of  the  inner  aeguient,  the  oyelids  were  iu- 
Tortod,  and  the  friction  of  the  lashes  increased  tho  mischief ; 
tho  loft  oyo  had  also  a  central  corneal  cicatrix,  which  covered 
tho  whole  of  the  pupil.  This  waa  a  geuuitiu  typo  of  Rgyjitian 
ophthalmia  of  a  most  aggravat-ed  form;  and  in  addition  to  a 
heavy  crop  of  sago-gronules,  there  was  present  tho  puriform 
discharge,  which  recurred  at  intervals.  The  structural  changes 
in  the  cornea  aud  tiyelids  are  eiifficient  indications  of  tho 
severity  of  the  affection;  but  after  (he  grauulatious  had  been 
cureti,  the  eyes  were  in  such  a  satisfactory  condition  that  I  was 
enabled  to  make  artificial  pupils  to  both  oye»,  thereby  restoring 
a  little  sight  to  the  right  eye,  aud  also  good  sight  to  tho  loft. 

After  an  interval  of  five  years  the  cure  remains  complete. 
Tlwre  is  a  liability  to  relapse  iu  thin  aScctiou.     A  person  who 


'  'BriL  Hod.  Juum.,'  1875,  and  'Med.  Tiine«  and  Gazutte,' April, 
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liM  hcen.  once  troubled  may  suffer  from  a  new  attack  from 
■the  alightem  excitinj^  oaiiau  ;  ht-nco  ho  must  avo»l  fKnipation 
sor  the  fire,  cruwdud  lioutmu,  smuking  rooms,  and  such  like 
places. 


DlPiTTHBRITrC   CoNJUKCTIVma 

This  disease  is  atmust  unknown  iu  this  country.  During  mj 
practice  iu  Scotland,  extending  over  a  period  o(  uhout  twenty 
years,  I  have  met  with  ouly  three  or  four  cases  of  diphtheritic- 
looking  patches  upon  the  cnnjunctiva;  they  were  mild  caaos, 
and  yieldo^l  to  troAtnient.  Neithoi"  ia  the  affection  known  in 
France,  Desmarrus  and  Sichel  never  tneotiuu  it,  and,  what  is 
very  remarkable,  Bretonneau  and  Trousseau,  the  closisical 
writers  on  diphtheritis,  and  RiUiet  and  Darthuz,  iiiuko  no  iiieii- 
tion  of  eye  complication  in  that  complaiut.  Even  in  the  South 
of  Germany  the  disease  seems  to  be  unknown.  Arlt,  of  Vienna, 
lentions  some  sporadic  cases,  but  they  wore  of  a  mild  type, 
rand  can  hardly  bo  elassod  as  diphtheritic.  In  the  North  of 
Germany,  however,  and  especially  in  Berlin,  it  sometimes  pre- 
vails epidemically.  Von  Grtiefe,  who  had  witnessed  such  epi- 
demics in  his  tierlin  cliiiique,  has  given  us  an  vutorcsting  sketch 
of  the  diacftao,*  and  Uirschberg's  article'  is  one  of  the  most  in- 
teresting contrihutidiiH  to  the  litt;ratu.ro  of  the  subject. 

It  ran.st  not  be  assumed,  however,  that  this  country  enjoys 
perfect  immunity,  for  Dr  Samnelson  reported  occasional  epi- 
demics iu  Manchester,"  and  Dr  Tweedy  publinhud  some  caees 
which  occurred  iu  his  own  practice.* 

The  disease  is  chuntcterised  by  a  firm  Sbriuoue  exudation  iiiU> 
the  parenchyma  of  the  conjunctiva,  accompanied  by  call-pro life- 

tion,  with  a  tendency  to  necrosis.  In  cutting  down  upon  & 
itcb  at  a  post  mortem,  two  days  after  the  attack,  Hirschberg 
fonnd  that  even  then  the  conjunctiva  was  rigid  and  yellowish 
amm  exuded.   Id  another  poit  mortem, after  an  attack  of  seven 


»  'Archiv  t.  Ophthalmologio,'  i,  1855. 

■  'Qnwfe'B  CliniBcbe  Btitriiege,'  i,  p.  3, 1871. 

'  '  Report  of  Intern.  Opblbaluologioal  Cuagrcsa,*  London,  1873. 

*  'TUe  Lunect,"  Januaiy,  lS8tf. 
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days'  standing,  he  found  fatty  deffcn oration  of  the  coll  clement 
of  thy  coujuiictiva.  It  is  disting-iiishetl  by  a  greyish-yellow 
colour  of  the  conjuQctivu  pulpubraruju,  aud  cul-de-!iac ;  the  eye- 
iiiiU  is  cstrcmety  sensitivu  to  the  touch,  hhiI  there  is  copioiia 
disclmrge  of  hot  scMldiug  tears,  with  great  swelling  of  tho»ye- 
lida,  OBpccially  tho  upper,  which  is  distoudod,  g-Iisttming,  and 
hangs  oTcr  the  lower  eyelid.  Tho  secretion  from  the  conjunc- 
tiva is  watery,  of  a  dirty-greyish  colour,  and  contains  yellowish. 
fragments^  According  to  the  depth  of  the  tissue  aScctod,  it 
may  either  end  iu  resolution  or  leave  behind  conjuuctival  and 
csorneal  cicatricoa,  or  it  may  produce  total  deatruction  of  tho 
eyeball. 

Treafmenf, — Von  Gmefe'a  treatment  consists  in  the  applica- 
tion of  twenty  or  thirty  leeches  round  the  orLit  aud  mercurial 
ointment.  Hirschberg'e  treiitnit-nt  comprises  a  strong  mer- 
curial course  and  painting  over  the  diphtheritic  patch  with 
collodion,  to  prevont  it  from  spreading.  Tweedy  succeeded  in 
curing  unmistakable  cases  o!  diphtheritic  conjunct ivitis  by 
washing  the  conjimctival  sac  every  two  hours  with  a  solution 
of  sulphate  of  quinine,  gr.  iij  to  the  j5j. 

My  own  cases  were  bo  mild  that  I  employed  poultices,  and 
poured  Oleum  c.  Atropia  upon  the  patuh,  appl^-ing  mercury 
and  belladonna  uiuLmeut  tu  the  eyebrows  and  temples,  and 
ordoiing  good  diet  with  large  doses  of  quinine. 


pTEicYQim 

Ptcryginm  may  bo  described  as  a  sarcotnatouB,  membranous, 
or  fatty  growth,  affecting  the  ocular  conjunctiva,  the  subcon- 
junctival tissue,  and  tho  aponeurosis  of  tho  recti  muscles. 
Tho  different  forms  are  known  as — 

(a)  Cellular,  when  the  subconjunctival  tissno  is  thickened, 

(tr)  Vofctilar,  when  the  blood-vessels  are  developed. 

(c)  Fleifhtf,  when  the  vascularity  is  more  pronounced. 

(d)  Fatty,  when  tho  whole  is  transformed  iiitu  a  kind  of 

fatly  ineinbniue. 

In  whatever  form  it  appears  it  is  always  triangular,  the  base 

being  at  tho  caruncnla,aiid  tho  apcxdirccted  towards  the  comeft. 

Pteryginm  generally  affects  only  one  eye,  and  occurs  most 


PTERTatrH 
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equently  at  the  inner  angle ;  but  it  is  BaraGtimoa  formed  at 

tbe  outer  angle,  and  tt  may  bo  in-osont  in  both  eyes.     Thoy 

Imay  also  ocxiiir  double  in  the  same  eye  when  one  is  nt  the 

[inner  and  the  other  at  the  ont*r  angle,  or  both  may  bo  at  tho 

'  inner   angle,  one  above  the  other.     The    occurrence  of  two 

pterygia  is,  however,  rare. 

The  apex  is  sometiuiet!  irregular,  and  may  even  be  bifurcated, 

L  vbile  tho  bane   is  either  broad  or  narrow,  according  to  the 

'degree  of  development.     It  forms  a  wingod-fihapo  flovalion, 

and  contiiina  a  large  number  o(  sinuons  vessels  directed  to  the 

cornea.     It  is  occasionally  large,  bright  red  from  the  number 

of  blood-vesaets,  and  very  irrltAtiug  to   the  eyy,  and  may  bo 

complicated  with  conjutictivitlij ;  in  other  cases  it  is  Hat  and 

^psle,  and  docs  not  cuuse  the  slightetit  annoyance. 

So  long  as  it  ia  confined  to  tho  ocular  conjunctiva  the  base 
18  not  very  broad,  for  this  bt'coinos  largo  only  when  the  ptery- 
gium advances  to  the  cornea.  The  monibranoiis  form  appears 
to  oonsist  of  a  thiekening  of  tho  subconjunctival  connective 
tissue  and  a  morbid  vasculariHatton  of  tho  apononrotic  expan- 
sion of  one  of  the  recti  muscles.  The  vascular  form  ia  merely 
tho  membranous  in  a  higher  degree  of  dovelopmontj  while  tho 
fatty  ia  composed  of  an  accumulation  under  tho  veftsola  of 
white  fibres  of  fatty  8]>peamnco,  forming  dirty-yellow 
granules,  which  are  scattered  hero  and  there  within  the 
membrane. 

le  progress  of  pterygium,  especially  when  occurring  in 
membranous  or  fatty  form,  is  very  slow,  in  some  cases 
remaining  stationary  for  years.  Thare  is  a  patient  uudur  my 
obsttrvation  at  present  (December,  1880),  a  csiptoin  of  a 
steamer,  who  liaa  had  a  pterygium,  confined  to  tho  ocular 
conjunctiva  of  each  eye  at  the  inner  angle,  for  upwards 
of  ten  years,  withuut  the  slightest  tendency  to  further 
progress.  When,  however,  it  occurs  iu  the  sarcomatous 
form  it  develops  with  great  rapidity  towai-ds  tho  cornea,  and 
compromises  vision,  especially  if  the  eye  be  exposed  to  irritating 
substancos. 

Protjno$ui. — 'When  pfceryginm  remains  confined  to  tho  con- 
junctiTa  it  is  not  very  serious,  but  when  it  advances  to  the 
centre  of  the  coruca  vision  is  impeded.     It  is  an  unfavourable 
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slfj'-a  whon  the*  base  is  bruad,  aud  cavers  tbe  upper  and  lower 

bonlertt  of  the  Heiiiiliiuar  fold. 

Causes. — This  afTection  is  fjonorally  considered  to  be  the 
result  of  cliroiiic  ititJammnMun  (j£  Ihu  rK'uliir  conjunctiva,  but  I 
cannot  fwlmit  tho  accuracy  of  this  view,  having  found  that  most 
of  tho  patients  who  are  thus  affected  have  never  hod  conjunc- 
tivitis. It  is  ndt  common  in  lihis  coontry,  and  occurs  mostly 
in  foreigners,  or  in  porsous  whu  have  beou  for  a  long'  time  ia 
warm  ctmutries.  FuruaouuK^D  and  blacksmiths  aro  alno  liabla 
to  it. 

Tfvaim^nt. — AH  inodical  treatment,  such  aa  the  application 
of  Vin.  Opii,  Sol.  Argent.  Nitraa,  so  mnch  vaunted  by  the 
older  writfrs  gouerally,  proves  worse  than  uselesa,  for  the  more 
the  pterygium  is  irritated  the  more  rapidly  wilt  it  grow,  and 
the  hight'r  will  the  vascularity  becimio.  So  long  as  tho  aSec- 
tion  i&  coofined  to  tho  conjunctiva  it  is  much  better  to  let  ib 
alone,  for  it  i^  only  when  it  encroaches  ou  the  cornea  and 
threatens  to  cover  Iho  pupil  that  an  operation  ia  ronuirod  for 
itB  removal. 

Fia.  18. 
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&,  plooe  where  pt«ry^ani  whs  sltuut^d;    B,  sepuratod  And  deflected 
from  ita  attachment ;  C,  its  new  place!  of  iOBortioil. 

Desmarroa'  operation,  representwl  in  Fig.  18,  occupies  the 
highest  rank,  and  is  performed  as  follows  : — The  eyelids  being 
separated  liy  a  upeculuitL,  the  pterygium  ia  soiled  at  a  distance  of 
several  millimcccrs  from  the  cornea,  and  raised  with  the  forceps 
and  dragged  towards  tho  bfiac ;  a  cataract  knife  is  then  inaertod 
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tonoath  it,  nnd  it  is  first  removed  from  the  cnmoa,  and  tlion 
diasecujd  to  itj^  Itimo.  Nest  an  incisiim,  four  vr  tivo  niillinieters 
long,  is  made  panJIel  to  the  circumferonce  of  the  cornen,  and 
the  ptory^um  ia  introduced  into  thia  wound,  wliei-o  it  ia  fixed 
in  poHibion  by  tncanR  of  ligatures.  Tt  very  soon  atropliiesj  and 
when  thus  treated  does  not  returo,  aa  it  is  liable  to  dy  aitor 
excision,  or  after  any  othor  course  of  treatment. 


Burrs  or  tui  CowjommvA — SoraLBPHAEoN 

When  the  conjunctiva  of  the  lid  and  of  the  eyeball  have  been 
burnt  with  hot  motal,  gfimpowder,  quicklime,  or  the  like  es- 
charotic  substances,  01.  c.  Atropia  is  a  valuable  remedy*.  Even 
whoa  tho  bui-n  oxtouds  ovor  a  larg-e  surface  of  the  conjunc- 
tiva of  tlie  ball  and  the  corresponding-  pnlpebral  uunjunc- 
tivn,  if  tho  superficial  hiyer  is  implicated,  the  atropine  oil  is 
quite  sufficient  to  keep  the  surfaces  from  adhering ;  but  when 
the  bum  is  of  the  third  degree,  involving  the  deep  conjunc- 
tival layerj  there  regult  adhesions  of  the  eyelid  to  the  ball  or 
cornea,  with  iniTnobility  of  the  eyeball,  called  si/mblcjjharon. 

Numerous  aro  tho  expedients  which  have  been  renorted  to 
for  the  cure  of  this  affection,  but  they  have  all  for  their  object 
tho  mechanical  separation  of  the  Lid  and  oyeball  until  the  new 
surfaces  cicatrise.  Some  Burgeons  endeavour  to  effect  this  by 
simply  dissecting  the  adherent  lid  away  from  the  eyeball,  and 
then  tearing  the  wound  daily  for  a  ceiiatn  period,  until  it  no 
longor  unites  ;  others,  again,  try  to  keep  the  eurfaces  separate 
by  interposing  foreign  bodies,such  as  aealing-wax,  glass  shields, 
or  similar  substances.  Tt  is  always  found,  however,  that  nature 
frufitratea  any  attempt  to  remedy  the  deformity  by  such  expe- 
dients, for  thoy  are  based  upon  tho  snppoaition  that  a  delicate 
physiological  action  can  be  replaced  by  a  mechanical  con- 
trivance, whereas  whenever  such  surfaces  rub  upon  each  other 
they  nltimatfly  lulhero  together. 

For  o  number  of  years  I  practised  an  openition,  which  was 


'  Qd    Atmpiffi,  grs.  ij ; 

OIci  Hicioi  ReccntiB.  ^j.     Misoe, 
Place  in  a   warm  bnth  autil  dissolved, 
burnt  aurfaccH. 


Apply  few  drops  to  tUo 
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first  introdnecd  by  Mr  Tealo,  for  tlie  radicnl  euro  of  symlile- 
pharon,  by  taking-  a  portion  of  tlie  neiglibouritig  healthy  con- 
junctivu  oE  the  oyoball,  wherever  it  cau  be  got,  and  therewith 
replacing  the  palpebral  conjunctiva  whicb  has  betm  destroyed ; 
for  the  loBfl  of  oonjuEctiva  oculi  is  regeneratwd  without  preju- 
dice to  the  noighbouriug  tissue,  whilst  loae  of  tho  conjunctiva 
of  the  lid  iH  Bupe  to  damage  tho  cornea  by  friction.  My 
method  differed  from  Mr.  Tcale's  in  that,  while  he  dis- 
sected the  conjuuctJTa  oculi  to  tho  cul-de-sac,  then  twisted  it 
roand  aud  stitched  it  to  the  conjunctiva  of  the  lid,  I,  on  the 
otlitir  hanil,  cntii-oly  removed  it,  and  transferred  it  to  the 
place  where  it  was  required.  For  it  Kocmed  to  me  that  such 
twisted  pcdiclosj  instead  of  securing  the  maintenance  of 
vitnlity,  was  ruthor  a  source  of  irritation. 

There  is  a  limit,  however,  to  the  extent  to  which  wo  may  go 
in  borrowing  coujuncti\-aI  substance  fi'om  eyea  which  have 
been  already  injured ;  if  we  exceed  that  limit  the  conieal 
ojiaclty  may  oxtend  still  further,  and  we  lose  the  last  chance  of 
Having  vision  J  aud  it  is  for  such  casoa  I  devised  the  method 
of  making  up  the  deficieiu'y  by  transplanting  a  portion  of  the 
conjunctiva  from  the  rabbit. 

Tho  refiuH  of  my  first  operation  was  submitted  to  the  Glasgow 
Medico- Chirurgicjd  Society  in  December,  1872,  and  the  second 
in  February,  1873.  Thi*  method  has  since  been  practised  by 
Do  Wocker,  Otto  Becker,  Graefe,  Cohn,  and  others.  Tho 
principle,  iudood,  of  transplanting  mucous  membranes  has 
since  been  practised  succcijsfully  in  certain  ca^ea  of  ol>titotric 
surgery.' 

Conjunctival  transplantation  is  performed  in  the  following 
manner ; — I  put  the  patient  and  two  rabbits  under  chlo- 
rofurm,  cue  being  kept  in  reserve  iu  coso  of  accident.  I  then 
separate  tho  adhosiuna,  bo  that  tho  eyeball  can  move  in  every 
direction.  Next,  I  mark  the  boundary  of  the  portion  of  the 
conjunctiva  of  tho  rabbit  which  I  wish  to  transplant,  by  insort- 
ing  four  black  silk  ligatures,  which  I  secure  with  a  knot, 
leaving  the  needles  attached ;  those  black  ligatures  indicate 


>  Beigel,  'Die  Eraukbetten  <l«s  vwibliohen  Gcucbloehtce,'  Stutt- 
gart, 1875. 
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also  tite  epillielial  surface,  whicli  would  be  vyry  difficult  to 
dieting^ui»h  after  separatiuu.  X  toko  fram  the  rubbit  that  por- 
tiou  uf  the  coujuuctiva  which  lines  the  inuor  angle  covorin^ 
the  "membranft  nictitans^"  and  tjxtcndiu^  ua  far  lut  the  cornea, 
Bclcctiug  this  on  account  of  its  viwculiirity  nud  loosenesa.  Tho 
ligatures  being  put  on  the  stretch,  I  separate  the  conjunctira 
to  bo  removed  with  aciasora,  and  ti-ansfer  it  quickly  to  replace 
the  lost  conjunctiva  palpebral  of  the  jaitiout,  securing  it  iit  ils 
place  by  ixicaus  of  the  same  noodles,  and  adding  other  two 
etitchow,  or  more  if  requiHito. 

Both  eyes  are  then  covered  with  a  bandage  and  dry  lint. 
For  tho  first  forty-eight  hours  tho  conjunctiva  has  a  greyish 
look,  bat  it  gradually  loses  that  appearauce,  and,  with  the  ex- 
ception of  some  iaolat-ed  patches  here  and  thei-e,  beceioee  glis- 
tening* in  some  parts  lookiug  not  unlike  conjunctivul  thicken- 
ing. These  patches  grad  ually  dccroa£o  until  thti  whole  assumes 
a  red  up})earauco.  Should  any  irritatiou  set  in  I  apply  warm- 
water  fomeutiitions. 

With  regard  to  chloroform.  Professor  Cohn  operates  on  the 
rabbit  without  anaesthetics,  and  I  should  mys-elf  prefer  to  do 
so  if  I  could  mauage  Hutisfactorily,  for  rabbits  do  not  stand 
long  ontesthesia ;  but  the  struggles  of  tho  animal  arc  a 
very  great  obstacle  in  the  way  of  tho  careful  dissecliou 
Teqnired. 

As  to  the  patient,  it  must  be  borne  in  mind  that,  it  ia  a 
long  and  tedious  operation,  taking  about  three  quartere  of  an 
hour  iu  its  performance,  and  thfl.t  under  no  circumstances  is 
it  safe  to  maiutaiu  iuseusibility  throughout  the  whole  process. 
In  a  grown-np,  intelligent  peraou,  therefore,  I  do  it  without 
chlorofonn;  and  in  tho  case  of  young  patients  I  put  them, 
nndor  chloroform  only  during  tho  first  stage,  viz.  when  dia- 
isecting  and  separating  the  adhesions,  and  complete  tho  rest 
by  humouring  the  patient  into  submission. 

Although  1  resorted  at  first  to  this  method  only  in  cases 
[in  which  there  was  no  disposable  neighbouring  conjunctiva 
of  the  burned  eye  to  supply  the  deficiency,  1  found  tho  result 
80  highly  satisfactory  that  under  no  circnmstauces  would  1 
think  myself  justified  in  removing  healthy  conjunctiva  from 
ou  injured  eye,  but  in  all  cases  I  supply  the  deficiency  from 
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the  co-DJiiTictiTa  of  tho  nibbtt  :ui  bt-ing  the  safest  and  best 
method  BOW  at  our  disposal  for  the  cure  of  such  injurios. 

The  foUowiiig  two  cnscs  I  exhibited  to  the  Surgical  Section 
of  the  British  Medical  Aj)»c>ciation  in  Edinburgh  in  August, 
1875: 

Fig.  1 9  repreBents  the  caao  of  Peter  C — ,  aged  25,  quarryman, 
who  roceiTcd  an  injury  in  bis  face  and  eyus  from  a  gunpowder 
fxplosion  in  January,  1872.  When  ho  first  CAme  to  the 
Gliwgow  Oplithalmio  Trstitntion,  four  months  after  the  acci- 
dent^  bis  face  was  riddled  and  discoloured  by  powder;  both 

Fio.  19. 
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upper  and  lower  eyelids  of  the  right  eye  were  conHidernbty 
everted,  and  the  luft  eye  was  completely  closed  and  blindt'd 
by  symblrpharon.  1  made  an  irridectoniy  upwards  which 
reaulted  in  tolerably  good  sight  when  the  upper  eyelid  woa 

Fio.  20. 


Tused.  On  presenting  himself  in  January,  187.%  I  remedied 
the  symblepharon  by  transplantation  from  the  rabbit.  Tho 
examination  of  this  eye  will  aid  you  in  the  appreciation  of  this 
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method.  The  extent  of  tlie  cornful  opacity  shows  tht'  amount 
of  the  original  injury  which  could  nut  have  been  rcmediud  by 
■ny  known  procpdarc. 

I''ig.20rt*[)rp8eTit«lhecaseof  Fmncis  B — ,  nged  &,  who  had  his 
right  cyo  barned  with  limo  in  January,  1875,  prodaciug  adho- 
■ion  of  the  lower  eyelid  to  the  eyeball  to  the  extent  of  covering 
the  gi-eater  portion  of  the  cornea ;  the  cornea  being  thua  ren- 
dered almost  entirely  opafiue  with  the  exception  of  the  small 
upper  eegmeiit,  and  there  was  nu  conjunctiva  of  the  eyt^ball 
left  available  for  sopplying  the  deficiency.  I  therefore  first 
tnmed  the  transparent  portion  of  the  cornea  to  ficcouut  by 
making  an  nrtificial  pupil  upwards  and  inwardM,  whereby  I 
restored  a  cousidL-rablo  amount  of  sight.  Having  procured 
thia  advantage,  I  operated  ten  days  before  exhibiting  him 
to  the  Station  fur  the  cure  of  the  Bymblepharon,  liy  transplan- 
tation from  the  rabbit.  You  will  see  that  some  of  the  liga- 
tures are  etill  in  the  new  conjunctiva  from  the  rabbit,  and  on 
seizing  tho  loose  portion  of  the  new  membrane  with  the 
forceps,  it  will  show  you  tho  vitality  of  the  transplanted 
purtion ;  you  wiU  notice,  also,  that  the  same  membrane  baa 
Bome  greyish  points  here  aud  there,  while  the  rest  of  its  Burfaco 
has  assumed  a  tfhiuiug  piukish  appearanco.  The  mobility  of 
tho  eyeball  and  the  lurtiun  of  the  eyelids  are  aluo  restiired. 
The  main  difficulty  in  the  operation,  which  itiuHt  have  caused 
some  failures,  iw  to  kii'p  the  antt-rior  surfttce  of  the  flap  for- 
ward ;  it  has  a  tendency  to  roll  up  so  that  the  tturfacos  cannot 
be  distinguished;  the  black  threads  obviate  this  tiifficiilty  to 
some  extent  only.  When  thereforo  thi-  immediate  traasffreuco 
impracticable,  it  is  best  to  spread  the  conjunctiva  upon  the 

lurauni  of  the  hand  wht*re  it  Boon  dri(?ii,  and  it  can  be  raised 
with  a  silver  spatula  and  placed  in  its  new  jHittitiun.     If  it 

ticks  to  the  hand  firmly  a  drop  of  tepid  water  causes  it  to 
its  hold. 


ANCnYLOm-EPHABON 


When  there  is  adhesion  of  the  borders  of  the  eyelids  to 
Cftch  other,  it  is  called  anchijlobiepUaron.     This  adhesion  may 
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be  either  partial  or  extend  iKrougli  the  whole  margin.  It  may 
bo  confined  to  the  (Higt>a  ot  the  Uddj  or  be  complicated  with 
symblcpharon. 

Gafuie. — It  sometimes  occurs  congenitally,  but  generally  is 
canscd  by  biime. 

When  ancliyloblepharon  is  partial  wa  caii,  by  introducing 
a  probe,  easily  ascertain  the  condition  of  the  conjunctival  sac; 
but  vrhcn  it  is  couiplete,  we  endeavour  to  ascertain  whether 
mynibli-phai-ou  is  also  present.  This  caa  be  determined  by 
pinching  up  a  fold  of  the  upper  eyolid  and  drawing- it  away 
from  the  eyeball,  then  ordering  the  patient  to  make  an  effort 
to  turn  his  eyo  in  every  direction,  wc  can  thus  see  to  what 
extent  there  is  free  movement,  or  whether  the  ball  is  fixed. 
If  the  eyeball  is  completely  adherent,  an  attempt  to  remedy 
it  by  operative  interference  would  be  useless ;  but  when  the 
Bymblepfaaron  is  partial,  we  give  tho  patient  a  chance  of  re- 
covering his  sight  by  an  operation. 

Operatwn. — Simple  anchyUihU-pharttn  is  easily  remedied. 
When  there  ia  a  small  opening  left  between  tho  edges  of  tho 
eyelids,  I  introduce  one  blade  of  tho  scissors  through  it,  and 
then  separate  tho  whole  extent  of  the  adhesious.  When  no 
opening  is  left  between  the  lids,  I  pinch  up  a  VL-rtical  fold  of 
the  eyelid,  into  which  I  make  a  section  with  the  scissors  in 
tho  middle  in  a  lino  where  the  separation  ought  ia  be,  and 
thou  separate  the  adherent  lids  in  both  directions.  The  lids, 
when  once  separated,  never  adhere  again.  When  symblepharon 
co-cxists,  we  are  then,  after  tho  separation  of  the  lids,  in  a 
position  to  judge  whether  the  case  is  rr^medtable  or  not.  IE 
thore  be  eymblepharon  in  on©  eyelid,  conjunctival  trausplanta- 
tion  is  indicated ;  but  if  it  exU'uda  to  both  eyelids,  there  is 
littlo  encouragement  to  improve  the  condition  of  tho  eye  by  an 
operation. 


SpONTANEOCa   HkUOSBHACE:    of  tub    CoHJCTHCnVA 

ITiia  may  be  caused  by  a  violent  fit  of  conghbg,  vomiting, 
or  straining,  which  causes  mptare  of  the  conjunctival  blood- 
vceaels,  and  so  permit.R  eflfusion  of  blood  into  the  substance  of 


t!mt  mombntnoj  bat  it  may  also  occur  without  any  known 
cuiiHe.  This  infiltration  i-esGiubloa  liajrnatornft  in  eomo  CEisea ; 
but,  althougli  tho  patient  may  bo  much  alnnnod.  at  its  appear- 
ance, it  JH  of  trivial  sijpiificauco,  and  requires  no  special  treat- 
ment. It  iabost  to  keep  tho  eye  bantlageci^and  apply  slightly 
aatringont  cotlyria,  or  warm  water  fomontations,  under  the 
influence  of  which  the  discoh>ration  will  very  soon  disappear. 


Tumours  op  thr  Conjunctiva 

Are: — 1,  Pimjuinifii. — This  ia  a  suiall  yellowish  tnmonr, 
situated  in  the  subconjunctival  tissuo  upon  tho  horizontal 
naeridian  of  the  eye,  in  tho  conrao  of  tho  cstomal  or  internal 
rectus  riinscle.  The  analysis  of  M.  Robin  shows  it  to  bo  an 
epithelial  tumour,  not  fatty  as  was  formerly  auppoacd.  The 
number,  therefore,  of  supposed  hpomas  (fatty  tumours)  o£ 
the  conjunctivahas  been  reduced,  and,  indeed,  they  arc  of  rave 
occurrence,  although  t.  G-raefe  and  Otto  13ecker  have  reported 
some  cases.  At  present  (June,  1880)  there  is  a  young  man, 
ftged  25,  visiting  the  Ophthalmic  Institution,  who  has  a  large 
pingiiienla  situated  midway  between  the  semilunar  fold  and 
the  cornea.  When  it  grows  rapidly  and  begins  to  annoy  hiui, 
wo  shall  remove  it — opening  the  conjuoctiv-a  with  scissors, 
anipplug  tho  tumour  off,  and  bringing  the  edges  of  the  wound 
together  with  a  silk  ligjtturo. 

2.  Foiypus, — Wliicb  isapale  vascular  tumour  with  a  pedicle, 
loerally  situated  at  tho  plica  or  caruncula ;  it  is  superficial 

and  easily  romovod  by  the  ecisaors.  You  must  tako  care  to 
remove  tho  whole  thickno8M  of  the  conjunctiva  and  apply 
astringents  to  the  cut  Burfaco  in  order  to  pre\'ent  a  relapse. 

3.  h'jnthiiioma  and  ^-anrer,  eitlier  metlullary,  fungoid,  or 
melanutic  oiay  attack  tho  couiuuctiva.  E^ithniiQtna  and  nne- 
lattosis,  whi'n  confined  to  the  conjunctiva,  may  safely  be  got 
tid  of,  without  fear  of  rolapso;  but,  when  tho  cornea  is  in- 
volved, and  the  disease  ie  of  a  more  malignant  type,  removal 
of  the  eyeball  without  delay  becomes  neucssary.  Indeed, 
nutlignant  cancer  generally  attacks  the  conjunctti,-a  after  the 
deep  tissues  are  affected. 


Gbstlrmen, — The  external  coat  of  the  eyoball  consists  of  two 
partfl,  viz.  tho  sclerotic,  which  is  opaquo,  and  tho  cuniea,  wliicli 
is  trannp(ir(tnt.  Tlio  sutorutic  ih  funrunl  by  h  dmiRe,  irregiibir  in- 
ter I  iictnueul.  of  tiliruuB  tiwsiju,  tlie  siirfsice  being  whito,  and  tho 
g-listening  appearnnce  of  "  tho  white  of  thi^  ayo"  is  owing  to  tho 
sclerotic  covered  by  tho  fionjimetiva.  Tho  Bclorotic  is 
thickest  at  the  posterior  surface  of  tho  globe,  for  tho  support 
of  the  retina,  and  for  the  preservation  of  its  curvaturo. 
Around  the  foranton,  at  the  entrance  of  tho  optic  nerve,  it  in 
aliout  iV^li  ^^  **"  i"*^'^  thick,  and  from  this  hicalily  it  gradually 
bocoraes  thinner  forwards  as  far  as  J-fch  of  an  inch  from  its 
junction  with  tho  cornea,  where  it  is  only  Vt;*'^  ^^  ""  inchj 
from  wliich  line  it  again  increases  to  abont  'j^th  of  an  inch  in 
tliickness. 

At  the  entrance  of  the  optic  nervo  into  the  Bclcrfjtic  the 
oollulartiBBue  which  envelopes  the  neiTc  becomes  united  to  the 
sclerotic.  When  the  fibres  of  the  nerve  arc  removed  by  uiacc- 
ration  we  obtain  a  thin  hiyor,  pierced  with  many  holes,  which 
ia  continuous  with  tho  internal  surface  of  the  sclerotic.  This 
is  called  the  cribriform  lamina  of  tho  sclerotic ;  the  smaller 
perforations  give  passage  to  the  bundles  of  tho  optic-uervo 
fibres ;  in  tho  middle  there  arc  two  larger  perforations^  through 
which  pass  the  artery  and  vein  of  the  retina. 

The  comon  is  nearly  circular  in  shape,  occiu'i anally  wider 
from  side  to  side  than  from  above  dowuwardfl,  and  ita  anterior 
Burfaco  is  generally  less  extensive  than  the  posterior,  sometimes 
conaideraWy  so  (Pig.  21).  The  edge  by  which  it  is  continuous 
with  the  sclerotic  ia  bevelled,  bo  that  tho  latter  overlaps  it. 


Tertical  Sfciion  of  tho  biiinan  tnirnea  near  tb*  aiirfaoe.  a,  anterior 
cliwtic  laniiDn;  b,  cuiijuiictivuJ  cpitht'llum  ;  C,  liLini^UaLod  tiaaae; 
d,  inlvrviilii  betwOL'n  the;  latnells;,  ohowing  the  pnBLtioo  of  tbc 
corneal  tiihcs  collitpscd;  c,  one  of  the  nuclei  of  the  lumellated 
tisMiitt;  J,  fibrous  ctrnJage  sent  down  from  the  autwrior  eliuttic 
lumiou.     Mo^^ificd  3U0  diaTuetem.     [Bdwiuan.) 


The  sclerotic  nud  corncn  urc  sparing'Iy  HDpplictl  with  mntoriiklB 
of  nutrition.  Tlift  sclerotic  is  obHqnely  pierced  posteriorly  by  nu- 
meroiia  arteries  (posterior  ciliary)  derived  from  tho  ophthalmic, 
bnt  these  go  aliDOst  ©xcIuBtvely  to  thy  choroid,  only  giv^ing  a  ffw 
minuto  twigs  to  the  sclerotic  m  they  poaa  through.  In  front,  too, 
the  arteries  wluch  have  8U]>p]ied  the  miiFcles  of  tho  eyeball 
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wiij  fonvard  boytmd  the  tt-ndons  small  prolongations,  irhich 
u,re  v-isible  under  the  conjunctivnj  and  lose  tlicniBclvoe  id  tho 
BclmiJtic  \vithiii  itli  of  au  ioeh  from  tlio  margin  of  tlio  ciiniBa. 
These,  however,  traverse  rather  than  supply  the  Hclorotic,  and 
anaatomoso  with  the  vessels  of  the  ciliary  intisclo  and  iris.  Houco, 
in  the  most  successful  injections,  the  sclerotic  itself  is  with 
difficulty  tiuted  "by  the  artificial  colour,  and  when  we  pass  from 
the  scLerutic  to  tho  comua  vfg  fiiid  that  no  hlood-viisHcls  at  all 
oncrofich  far  beyond  its  border.  There  is,  thereforCj  a  con- 
siderable difference  between  the  sclerotic  and  cornea,  tho  one 
being' peiireated  with  blood- vessels ^  while  the  other  is  entirely 
devoid  of  thein. 

Nervoue  mipply. — The  sclerotic  gives  paasage  to  the  ciliary 
DerreBf  from  which  it  receives  filaments;  but  in  a  state  of 
health  it  eeoms  to  be  very  insensible,  whuiea^  the  coruoa 
poBBesseH  nurauruus  ramifications  of  norvos. 


Diseases  op  ttie  Cornba 

Tn  stiiclyiiig  diseases  of  the  eye,  your  intorcst  is  apt  to  be 
absorbed  in  the  tissues  exhibited  by  the  ophthahnoficopo-  To 
see  the  eud  of  the  optic  nerve  aud  its  blood-vessels,  to  see  the 
retina,  upon  which  brain,  heart,  kidney,  aud  arterial  diauaseH 
art)  i-eg-istered,  is  an  interesting  eight.  The  conieiv,  which  is 
within  tLo  roach  of  the  naked  eye,  you  are  disposed  to  consider 
an  commonplaci^j  yet  it  is  a  structure  worthy  of  your  groat 
attention,  for,  after  all,  what  is  tho  uso  of  these  structures — 
retina.nerve,  refracting  apparatus — when  the  comca  is  opaqac  F 
To  attend  to  the  different  phases  of  its  morbid  condition,  to 
notice  tho  way  in  which  nature  repairs  tho  corneal  lesioni*,  is 
interesting,  not  only  on  occouut  of  its  essential  iuaportanco  to 
the  visual  organ,  but  also  ou  account  of  the  light  which  it  Kheds 
upon  the  vital  processes  of  other  parts  of  tho  organism. 

Tho  principle  which  1  have  laid  down  with  reganl  tn  thestudy 
of  tho  conjunctiva,  viz.  to  associate  the  different  forms  of  inflam- 
mntion  with  the  depth  of  the  tissue  affected,  is  oven  more 
applicable  to  the  cornea,  because  its  transparency  enables  iis  to 
gauge  accurately  its  morbid  anatomy,  to  note  the  difEei-out 
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layers  affocted,  and  tlio  |ihasoa  through  which  they  pass. 
BtigiduR,  tho  onniofi  in  not  a  w>mmon  membrane,  hut  a  pocu- 
liarJy  organifted  stnicture.  Being  devoid  ai  blood-vessels,  it> 
has  to  draw  its  nutriment  from  the  adjacent  tUsues,  aud  tu 
pathology  we  are  actually  ablo  to  see  the  prucess  by  which 
this  is  achieV'C-d. 


Pannus  OB  SupEKFiciAL  Vascdlar  CcHOJEms 

When  the  corneal  Gpitheliiim  is  slightly  irritated,  or  affected 
in  any  way,  a  Btimulus  is  communicated  to  the  periphery  where 
Hew  blood-vessels  are  formed.  Plesunus  of  ihe^H  vrhh(i1b  proceed 
to  the  part  of  tho  coniwi.  affected,  giving  the  npiiearciiiccs  of  a 
fiuo  scarlot  covering,  and  tin's  is  called  panmig  tennis.  Of  thia 
form  of  pannns  we  have  an  iuetanco,  on  a  limited  scale,  in 
phlyctenular  affoctiona.  Tho  voshcIs  are  nutrient  and  restitii- 
tionat,  developed  for  tho  repair  of  the  tissaoa.  If,  instead  of 
being  confined,  a«  in  jthlijcthie,  to  limited  spots,  it  covei-s  the 
whole,  or  nearly  the  whole,  of  the  cornea,  we  call  it  "  i)aimi- 
form  comeitis."  In  troehomaj  whon  tho  palpobml  rQnjuneti\'a 
in  cnvered  with  grannleH,  or  t.hen^  is  fatty  degoneraticin  of  that 
tissue,  causing  friction  upon  the  cornea,  a  mcmbrftne  is  formed 
consisting  of  coarse,  dusky  vessels  (pannus  cratisus).  These 
vemelfl  are  protectivo,  being  formerl  to  guard  tho  epithelium 
from  the  friction  of  the  rciigh  eurfaco  of  tlie  lid. 

Treatfnent.^-'niia  cornea  within  the  category  uf  puBbular  con* 
jnnctivitis  aud  tmcbomutous  pannus. 


COBNEITTB — KKIlATlTrS 

Tho  examination  of  the  different  layers  of  tho  cornea  is  best 
conducted  in  clear  sunlight.  Look  at  it  first  with  tho  nake«l 
eye  in  an  oblique  direction,  then  apply  the  biconvex  lens  of 
your  ophthalmoHcopo,  throiigli  which  you  send  n.  pcnril  nf  rnys 
either  of  mitural  or  of  artificial  light  upuii  llie  Jiffected  part.  For 
the  exaniimition  of  tho  deeper  layers,  the  light  admitted  ob- 
liquely through  a  slit  iu  tho  shutter  and  a  duplex  lens  give 
more  BJiHsfactoiy  results.  Tho  Ijt'nl  meauM,  howuverj  for  tho 
explorntiou  of  the  deep  structure  is  the  ophthalmo-microscopo 
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of  Dom^pr.'*.  Willi  it  jruu  miiy  see  the  finest  blood-vessoT . 
strott;iiiuy;  fr«m  the  poriphcrVj  appnryntly  in  a  Btato  of  col- 
lapse, but  wliiL-li  inuMt  have  iieen  formtTly  the  carriers  of 
mntorials  of  repair  to  the  diseased  part.  Indeed,  the  use  of 
fncal  illumination  and  the  oplithalmo- microscope  should,  ia 
donbtful  casc«i,  never  be  neglected.' 

The  inflanimatioii  of  the  curaea  may  be  either — (I)  super- 
ficial or  (2)  paroiichyitirttuus. 

Sijperhcial  currieitis  is  a  circnmscrihotl  opacity  of  a  greyish 
colour,  from  which  tho  opitholium  is  thrown  off,  tho  cornea 
presenting"  an  inequality  nf  siirfnco,  which  is  best  seen  by 
fnoftl  illnmination.  When  tlio  inllaiiitiui.tioti  gains  in  depth 
the  opacity  becomes  of  a  yellowish  hue.  It  may  be  situated 
at  the  periphei-y  or  at  the  centre.  The  conjunctiva  is  injected, 
and  a  net-work  of  blood-vossuU  foruiK  round  the  curuoa,  either 
upon  tho  conjunctiva  or  in  the  aubcoujiinctival  tiHsues^  accord- 
ing to  the  depth  of  the  corneal  layer  afFocted. 

General  g\jnipUnng. — There  ia  photophobia  or  blepharo- 
spasm, hichrymation  and  ciliaiy  pain,  i.e.  pain  ahooting  to  the 
temple,  eyebrows,  gums,  and  in  the  wholo  course  of  the  fifth 
nerve,  and  there  is  also,  as  you  may  expect,  contraction  or 
sluggishness  of  tho  piipi).  It  is  accompanied  by  another 
symptom,  viz.  snoezing,  when  thn  lid  ih  nuKoJ. 

Let  me  explain  to  you  the  signiiiicauce  of  these  Hymptoms. 
Photophobia — fear  of  light.  We  have  seen  {p.  13)  that  the  iris 
regulates  the  quantity  of  light  to  be  admitted  to  the  retina.  An 
impression  is  conveyed  to  the  brain  by  the  optic  nei-vo  and  then 
reilectcd  through  the  '^  mutor  oculi  "  and  "ophthalmic  gang- 
lion" to  the  iris,  uid  the  pupil  contracts;  in  darknotis  the 
pupil  dilates,  the  amount  of  contraction  being  regulated  by  the 
quaiility  of  light  admitted.  At  every  contraction  there  is  a 
drugging  sensation  communicated  to  tho  branches  of  the  same 
nerve  which  supply  tlie  cornea,  and  hence  there  is  a  shrinking 
from   light.     Children  who   are   troubled  with   this   tuna  o£ 


^  The  inBtvnmcnt  of  Dondwr*  w  inltnded  primarily  hr  measoring 
tho  di'plh  of  tht'  antt'rior  chuiubrr ;  it*  sine  and  coatlinesa,  however, 
prevent  its  Wing  cjinnioiily  udopt*-*!.  A  new  duplex  lens  cnnvenient 
for  gcuerid  Uio  has  rcctntly  been  invented  hy  Hireohberg  fur  the  Htudy 
of  tht  Ujei-B  of  \.h<i  ci>rn»-ii. 
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Trfrratitis,  pni  thoir  fftotw  iiptiii  n  pilliiw  or  npon  thdr  lianda, 
and  when  one  eye  is  nfft!Cted  tboy  twist  thoir  beatle  to  the  un- 
affected side. 

Photoplioliia  used  formerly  to  be  considered  ab  symptomatic 
of  retinnl  affection,  but  that  this  view  rested  upon  aa  erroneous 
coDCeptiou  it)  evident,  becauiie  the  upbthuiliuoscopu  tibuws  un 
nbficucc  of  retinal  injcctiun,  and  it  is  generally  caused  by  Bome 
injury  to  the  citomjil  tuntc  without  internal  eompIicationB. 
Hence,  v.  Graefe  prv>poHed  tn  aliaTidon  tbo  term  photophoibia 
and  to  adopt  blepharo-spnsm  in  ite  stead;  but  aa  pbotopbobiii 
in  the  current  phrase,  and  i«  yery  ©xjyresBive,  there  ia  no  use 
changing  it,  i£  yeu  only  a-ssociate  it  with  its  proper  cause. 

Sucexing  is  auotber  symptom.  The  cornea  being  denuded 
of  itH  t!]>itlioHurii  and  laid  bare,  wlion  the  lid  is  niitHid,  atmos- 
pheric air,  acting-  aa  ait  ipritimt  npun  the  uorves,  wIml-Ii  nunify 
in  the  Inmollnted  cornea,  induces  a  reflex  irritation  of  the  nasal 
branch  of  the  fifth,  whieh  supplies  tbo  Schneiderian  membrane, 
causing  sueexing.  Aff.ep  some  erpcrience  you  will  he  able  to 
judge  by  this  symptom,  by  the  manner  in  which  the  patient 
carries  hia  head,  Bud  by  the  facial  expression,  what  part  of  tho 
cormti  ifi  affected,  and  tho  intensity  of  tho  disease,  oven  before 
in.^peciing  it. 

ProffiuMtg. — When  snperticin.1  it  may,  under  treatment, 
disappear  in  a  fortnight  v,-ithout  leaving  any  trace;  but  when 
deep-seated,  and  especially  when  engrafted  on  a  scrofulous 
cachexia,  it  may  end  in  partial  opacity,  although  guueratly  it 
lias  a  favorable  iMsue. 

As  one  of  tho  causes  of  Icerntitis  may  be  moDtionod  cariouH 
teeth. 

Treatmf.ni. — Warm  frimentationH  and  solution  of  atropine 
arc  required,  and  blisters  should  be  applied  to  the  temples. 
The  eye  should  be  bandaged  ;  good  nourishment  ordered,  and 
change  of  air  reoommeudod.  Ail  decayed  stuin]}s  uf  Icolh 
muBt  he  exti-aoLod. 


DiPPDBBD   OK    pABENCilYMA'rOlIS    CoBNEmS 

This  form  is  uot  cou6ned  to  one  spot,  but  extends  through 
the  whole  cornea  without  iuf!ammaU>ry  symjitom^s  of  tho  liiubuH, 
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The  opacity  is  imifDrm,  and  so  tliick  that  tho  iriH  npppurs  aa  if 
changoil  in  colour,  beaiuso  it  ia  seen  through  an  opaque 
cornea.  It  may  attack  tho  wholo  tissno  nt  once,  or  it  may  start 
from  the  periphery  and  rapidly  i^pread  to  tho  centre. 

The  puUiulogiciil  changes  uf  tliia  form  of  keratitis  are, 
acoortliiig  to  Virchow,  "esaeutially  isoated  in  the  oorpuBcios  or 
colla  of  tho  cornea."  ThcBC  cells  become  swollen  and  opaque 
until  they  presont  the  appcarnnco  of  sacculated  canals  or 
tubes.  ^V^l^Ie  this  enlarffcment  of  tho  elements  (this  aoate 
hypertrophy)  is  giving  nn,  the  contents  of  the  cells  are,  at  tho 
same  time,  becoming  more  cloudy,  and  it  ia  this  cloudiuesa  of 
the  conteottt  which,  in  its  turn,  occasioufl  the  opacity  of  tho 
whole  coat,  for  the  proper  bnt<i»  substance  appears  to  be  alto- 
gether unaffected.  Tlua  cloudiness  of  the  contonta  \s  iu  part 
occasioned  by  particles  which  are  of  fatty  nature,  so  that  tho 
process  sooms  to  have  begun  to  uBsiime  the  character  of  a  de- 
generative  discaHC  ;  but  that  condition  is  not  at  variance  with 
the  possibility  of  restoration,  for  since  the  cells  still  exist  the 
Only  thing  reqaired  is  that  their  changed  conteDts  bo  got  rid 
of  J  for  in  a  given  caae,  where  nothing  has  taken  plaeo  except 
that  tho  coUb,  without  eoofiiiig  to  display  their  activity,  have 
accumulated  in  their  cavities  a  larger  ([uantity  of  material  than 
usual,  etverything  ia  prepared  for  the  process  of  reabnorption ; 
the  cells  can  transform  a  certain  quantity  of  material,  and  con- 
vert it  into  soluble  substances,  and  the  material  iu  this  form 
may  disappear  in  the  same  way  as  it  came.  The  Btructurc,  in 
the  main,  remains  the  s;ime  all  the  wliilo  ;  nothing  foreign  has 
thrust  itself  between  the  parts  ;  the  tissue  proaouts  throughout 
its  original  coustitnents.' 

Bnl  when  the  process  of  repair  sets  in  thore  is  a  reaction  at 
tho  limbufl,  and  we  begin  to  notice  straight  vessels,  set  close  to 
each  other,  giving  the  appearance  of  oxtravaaated  bhfod.  'ITiia 
is  the  sign  of  commencing  resolution.  In  my  opinion  Vir- 
chow's  theory  of  coll  pathology  is  striutly  applicable  to  the  first 
stage  of  the  diwoaai*,  when  the  charaeteristic  changes  consist 
OfBentially  in  an  aUeratiun  in  the  cellular  element  of  the  tissue, 
the  primary  irritation  being  caused  by  the  central  part,  which 


■  '  Oellalar  PatholoKj,'  p.  306. 
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has  nn  hlood-vcsscls  ;  bnt  at  a  sohaDqiient  stifro  tho  new- 
funned  vfisseU  at  tho  periphery  assist  in  tlie  vaiioust  pliases  of 
elimination  of  the  morbiil  material.  I  venture  to  suggest  this 
aa  a  comproniiae  between  Vircliow'a  doctrine  aud  tlio  old  prin- 
ciple, "  uhi  HiivxuUiH  ibi  aJluxHs."  Indeed,  it  would  bo  diffi- 
calt  to  explain  morbid  prucesHeH  upon  h  theory  which  reetriots 
ibsolf  to  vascular,  noaral,  or  collular  pathology. 

Cau*rjt. — Debility,  bad  nourishniont,  and  scrofulous  cachexia, 
are  the  most  frcqnont  causes  of  the  disease  ir  quostiim.  Wlien 
connected  with  syphilitic  taint  it  is  marked  by  notched 
(liutchinsou's)  teeth. 

Wo  must  not  overlook  another  cauac  of  keratitis,  namely, 
uteriuo  irritation,  Tho  reilox  pathological  couditiun  of  the 
ritenis  upon  the  ocular  appanitus,  giving  rise  to  fimctional 
denmgement,  or  to  organic  changes  in  the  latter,  ia  well 
known.  Women  at  the  age  of  twenty  or  thir^,  who  are 
irregular  Ju  their  monthly  discharges,  sometimes  ci^mplaiu  of 
a  dragging  sensation  at  the  back  of  tho  eyt'S,  wliic;li  may  be- 
come very  diatres&ing.  During  pregnancy  female!)  are  subject 
to  various  forms  of  retinal  affections,  eeroiis  effusion,  or  retinal 
haemorrhage.  Protmcted  hictalioii  HometimeH  produces  acute 
optic  neuritis  or  atrophy  of  the  optic  nerve.  But  in  tho  caso 
of  girlft  who  have  just  emorged  iuto  womanhood,  whose  con- 
stitutiona  or  manners  of  living  are  uuiavorablo  fur  encounter- 
ing the  stniin  of  this  development,  the  cornea  ia  tho  most 
likely  part  to  suffer.  It  assumes  tho  form  of  conioitiH  wo  aro 
now  considering,  and  if  not  arrested  may  extend  to  the  ciliary 
circle,  and  produce  an  obstinate  form  of  cyclitis. 

Com^'itis  may  somctimca  bo  cansed  by  injury.  In  tranmatic 
casee,  however,  the  parenchymatous  affection  is  of  a  somewhat 
mixed  charactei",  having  the  appearance  of  puuctative  and 
Huppunitive  konttiiiSj  hb  in  the  following  cJise,  which  I  have 
reported :' 

Jane  L — ,  ret.  17,  had  her  cyo  injured  by  a  heard  of  barley 
in  November,  1879.  She  waa  brought  to  me  on  November 
25tb  with  multiplo  abacesttes  of  tho  cornea,  giving  it  somewhat 
the  appearance  of  punctative  keratitis.     The  whole  cornea  was 
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opnqiiG  and  llio  iris  iiivisililo;  hat  tho  worst  foatnro  was  tlio 
ahstnce  of  any  cyctitis  or  rea*;lnon  in  the  neigh bnn ring-  partjs; 
the  inflammatioti  Boeracd  to  be  asfhfnic  in  its  character. 
Pus  exuded,  as  it  were,  from  interrupted  ptiints  throughout  the 
whole  substance;  and  it  was  the  occurrence  of  these  iiiter- 
rupttid  poiui!!  which  enabled  me  to  pronounce  the  case  not 
altogother  hopeless.  There  was  cuostrictLou  at  the  ciliary 
border,  and  as  I  hiid  a  ^uBpicion  that  there  might  be  some  pu3 
ill  the  aqueous  chiimber,  I  detcbrmined  to  make  a  limited 
sclerotomy,  and  introduced  a  narrow  lance  to  evacnate  the 
aqueous  humour,  but  very  little  issued.  The  course  of  treat- 
ment upon  which  I  theu  determined  was  the  direct  application 
of  hot  fltcam  to  the  eyeball,  and  under  this  it  began  to  recover. 
The  first  apptiamnco  of  imppovemeut  wsu*  the  fnnnatifm  of 
blood-vesaeln  proceeding  from  tbo  periphery  to  the  corneti 
proper,  first  at  the  inner  segment,  and  then  extending  over  the 
whole  of  the  cornefJ  circnniference.  After  twf>  months'  daily 
nse  of  the  v«i>unr  the  cornea  cleared  up,  vision  became  nearly 
uormnl,  and  only  by  focal  illumiuation  could  the  deep  cic»- 
triccw  of  the  cornea  be  Been,  showing  the  narrow  escape  the 
eye  ha<I.' 

TreHimriit. — From  the  remarks  jiiat  made  on  the  canaation 
you  will  see  that  we  have  not  to  deal  with  a  local  affection,  but 
with  ono  of  extensive  roTDification.  In  every  case  of  keratitis 
you  must  consider  not  only  the  patieut's  own  Ufa  and  liu.bit, 
the  atmosphere  ho  in  breathing  and  the  food  he  is  getting,  but 
also  from  what  stock  he  has  come — whether  he  has  inlieritod 
Strumuj  or  the  dregs  of  syphilis,  or  a  mixture  of  both.  Wliat 
renders  its  clinical  study  the  more  interesting  is,  that  yon  may 
get  this  information  almost  without  interrogating  the  patient, 
6A  in  veterinary  surgery  you  caii  have  it  from  the  appearances, 
cumplexions,  teeth,  glands,  and  cornea  itself.  You  nmstj 
therefore,  combini'  Ineal  with  constitutional  treatment,  iind,  as 
a  local  application,  ati-opine  ia  our  sheet-anchor,  warm  fomentU' 
tiouB  and  blisters  at  the  tcmplo  and  round  the  brow  being  also 
employed.     In  cases  like  the  one  above  recorded  we  derive 


'  A.  very  ouDvenieitt  ioBtruiucut   for  ike  purpose  is   made  by 
ColliQB,  Rue  de  I'EcoIc^  de  Medecine,  Pario. 


moro  benefit  From  tlie  applicwtion  of  steam  than  fntm  all  (iHier 
remedied.  If  connected  with  stnimn,,  Syrnp.  lod.  Fom  efc 
Qainia  is  to  be  administcTed.  Warm  fomenttttions  and  solu- 
tion of  atropino  arc  required,  while  blisters  may  be  apjilied 
to  the  temples.  The  eyes  should  be  baodajfed,  good  uourisb- 
inont  ordered,  and  change  vt  uir  rccommeudotl.  All  deunyed 
stumps  of  tuuth  must  he  uxtmuted.  In  oases  of  syphilitic  titint 
I  oi*der  raorciirial  ointment  to  the  armpita  and  iodide  of  potas- 
sium internally,  and  the  grey  tHntmcnt  is  applied  to  the  eye- 
brows and  temples.'  When  there  is  constriction  at  the  linibus, 
and  the  cornea  is  threatened  with  permanent  damage,  a  jwira- 
centesis  of  the  cornea  at  its  extrera.e  scleral  border  orsclerotumy 
is  absolutely  neceai^nry.  These  have  sometimes  a  charmiug 
effect,  and  can  never  do  any  harm  in  such  cases. 

Change  i»f  (lir  is  oE  great  helji  after  tho  coruoal  tninHparuncy 
has  been  restored,  but  so  lon^  as  there  ia  danger  the 
case  must  bo  wat-ched.  Many  a  poor  patient  has  been  sent  for 
change  of  air  who  has  comf  bat-k  with  the  ['m-n(;a  pc-rmancntly 
destroyeU. 


Absprsses  ot  the  Counka — OsTX 


\\'lion  an  abscess   of    the    cornea  does    not    involve    ihu 

Descemet  membrane  it  ia  oallcd  onyx,  but  when  it  involves 
the  whole  thickneKS  of  the  comoa,  and  the  pua  penetrates  the 
aqneoua  chamber,  there  is  onyx  anil  hypopioii  (pus  in  tho 
eye).  The  pus  gravitates  to  the  lowest  part  of  the  anterior 
chamber. 

Onyx  may  be  either  «i/i«niV,  when  it  in  accompanied  with 
intense  ciliary  paiu  and  injection  of  the  limbus  conjiuictivfe, 
or  nitihftnic — indolent^ — when  it  steals  on  insidiously,  without 
marked  reaction.  The  dangers  arising  from  this  aiyeL-tion  are 
wry  great: 


*  |L    Hydrarjryri  Amtnoiiio-Chloridi,  3j  ; 

Extracti  Bclliidnnnin,  Jij  ; 

Vngueati  i^iuijiliciH,  5nj.     MUcf, 
Fiat  'Ungueiitum.    Apply  to  the*  cyvbrow*  and  templea. 
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[B    CORNEA 


1.  Ynu  cannot  expect-  Uio  cornoji,  thn  Hoat  of  ftn  aliscosa,  to 
resume  it*  transparency ;  there  will  at  lesat  remain  more  or  Iohs 
opacity,  according  to  the  thickness  of  the  layers  involved. 

2.  The  pus  may  bo  ahsorbod,  and  leave  behind  broken- 
down  covneal  tissues  aa  deep  ulcers,  which  may  become 
troublesome. 

3.  The  inflammation  generally  extends  to  the  iris,  which 
becomes  adherent  to  the  cornea  {synechia  anterior). 

The  indolent  iibscosH  attacks  Cflchectic,  ill-nourished  children, 
and  ia  also  a  concomitant  of  cerebml  affections,  tubercular 
tumours  in  the  brain,  diabetes,  or  neuro-paralysist  (i.  e.  paralysis 
of  the  fifth  nen'e).  Claude  Bernard  has  demonstrated  that, 
after  dividing  the  Qfth  nervo  iu  animals,  abnceKS  of  the  cornea 
results.  At  a  recent  lueoting,  liowi'vnr^  of  the  Acfuleinie  ilo 
M<idecine,  M.  Liiborde  showed  a  rabbit  in  which  he  had  suc- 
ceeded in  dividing  the  ophtluiliuio  branch  of  the  fifth  alone, 
making  the  s.ectimi  through  the  temporal  fossa,  and  in  limiting 
the  injury,  the  result  was  purulent  infiltration  of  the  auteriur 
chamber  without  changes  iu  the  cornea.  He  therefore  argues 
that  Bernard's  method  of  dividing  the  nerve  involved  other 
lesioriH  besides  the  fifth  nerve,  and  hence  prinlurnd  c^imeal  in- 
filtration. But,  as  in  cases  of  tumour  of  t!io  brain  orof  Gasser'a 
ffangUon,  which  interferes  with  the  nutrition  of  all  the  tissues, 
the  lesion  can  never  remain  limited,  but  must  eventually  extend 
to  all  the  tissues,  corneal  abscess  is  the  natural  result. 

The  neuro-punilytic  form  is  oharucterised  by  a  oompleto 
absence  of  rrjtction  ;  the  conjunctiva  is  pale  and  inaensible  to 
irritation  frniii  dust  or  air,  or  to  the  touch.  Corneal  absccsa 
may  also  be  A  sequela  of  typhoid  or  scarlet  fever,  and  wo  have 
now  a  case  under  tnoatment  (January,  1881)  of  a  boy,  aged  10, 
in  whom  it  followed  mt-aflles.  It  rajiy  also  be  the  result  of 
injury,  eH|H-'ciaUy  if  inflicted  with  coal,  contact  with  which  is 
very  dangenius  to  tho  cornea,  from  which  the  inflammatory 
action  generally  extends  to  the  iris  and  the  dee])  stnirtnres. 

Tivatment. — Warm  fomenlations  should,  if  possible,  be 
applied  constantly  during  tho  day,  and  at  night  the  eyelids 
sliould  ho  painted  over  with  Ext.  Belladonnee. 

Wlien  the  abscess  threatens  to  involve  the  deep  layer  a 
panu;entesis   is  neces-sary,   in   order  to    relieve   the   internal 


Hrpopiow 


If  tlio  pus  be  fluid  tho  puncture  shouM  bo  made  in 
ie  lower  boi-der  ni  tlie  alntcess,  so  that  the  aqueous  bumour 
may  favour  its  evacuation ;  but  if  tenacious  tUo  jjaiucf  tilusia 
should  bo  mado  in  Llio  curu(>ul  border  iu  Lliu  ituultky  coi-uua. 


Hypopion 

When  pus  has  entered  tbo  anterior  cliambpr  it  must  bo 
emptied.  I  generally  wait  until  the  suppurative  process  is 
nearly  exbuustod,  and  tbea  opon  tbe  cornea  and  let  ibe  piia 
out,  repeating  the  opomtiou  two  or  three  timos  if  nocesaarj'. 
I  do  not  allow  it,  Imwevor,  to  aL-L-umiilate  too  much — nut  beyond 
tbo  fiftb  ])art  of  the  anterior  chamber. 

Operatwti. — Tim  jmtient  is  reclinod  upon  a  couch,  a 
Bptsculum  is  introduced,  the  eyeball  in  fixeU  with  forceps  in 
its  horJKOiital    meridian,  a  uiirrow  lauce  ia  introduced  at  the 


Pi3.  23. 


Onyx  and  liypopiou. 

lower  border  of  the  ctirnea -scleral  junction  (Fig.  23);  and  in 
withdrawing  tho  iuetrument  gentle  prewsure  is  made  at  tho 
lower  lip  <iF  tlio  wound.  When  the  pus  is  fluid  it  will  fiilUiW 
tbo  loncc,  but  it  it  be  slrinf^y,  part  of  it  will  eonio  away,  while 
the  remainder  will  stick  iu  the  wonud,  where  it  must  he  laid 
hold  of  with  small  iris  forceps,  nud  then  withdrawn.  If  a 
string  of  pus  adheres  to  the  iris  1  introduce  a  flat  silver  probe. 
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bent  t«  B  suitable  angle,  and,  gently  detaching'  it  from  the  itis, 
wiiLdraw  it  with  forceps. 


Fia.Si. 


General  treatment. — Mild  nporiontB  and  tonica  are  helpful^ 
and  ftlso  rest  to  tlic  eyes.  Both  eyes  shonld  be  firmly  ban- 
dag'od,  when  warm  fomentatioTis  are  not  on,  to  favoar  absoni- 
tion.  There  will  Jilways  reuHiin  «ti  opiicity  vi  the  cormia,  but 
this  muBt  not  be  touched  till  xome  months  aft^r  tho  disappear- 
anco  of  tho  abscpsa,  when  calomel  powder  niiiy  be  applied 
witb  the  view  of  n^diieing'  it.  On  no  Hfuoiint  should  yon 
put  ointment  of  any  kind  upon  an  abscesH,  ur  upon  an  ulcerated 
cornea,  a  practice  which  hiiM  recently  been  recnmmended  to 
kill  bacteria,  lest  yon  kill  tho  cornea  along  with  the  hypo- 
thetical or^anittmtf. 


IJjiCBRATIVB    KkRATITIS 

In  this  diBcaso  wc  have  Bofteniu)^  and  elimination  of  the 
corneal  Bobstamte,  which  may  nBsiime  either  the  athenU  or  the 
astkeuui  form.  The  sthenic  form  is  accompanied  with  ciliary 
pain,  photophobia,  lachrymatiou,  and  pericorneal  inflammation ; 
focivl  ilhuniimtiou  showing  the  disappearance  of  the  epithelium. 
The  burder  o£  the  nicer  is  greyish  and  swulloa.  In  the  nKthenic 
ulcer  there  is  little  or  no  ciliary  pain,  neither  photophobia  uor 
lachrymation. 

CiimtM. — Dcbiliuityd  sulijocti*  and  NoroFuloHB  children  are 
liable  to  it.  Injuries  of  the  cornea,  liowever  slight,  may  in 
Bome  cachectic  subjects  generate  an  nicer.  Conjanctivitis, 
acute  or  chronic,  when  deep,  may  also,  by  interfering  with  tho 
nutrition  of  the  cornea,  induce  ulceration. 

Froijnntti^  w  more  favorable  in  acute  than  in  the  chronic  form, 
and  the  former  may  entirely  disappear.  In  the  indolent  form 
there  is  a  risk  of  a  white  cicatrix  (loncoraa)  remaining,  or  a 
fistula,  and  tho  iris  may  adhere  to  the  cicatrix  (leucouia 
adhornns). 
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Tnaimmt. — Locally  apply  atropine,  and  aae  calomel  in- 
Bufflationj  employing  warm  fomentations,  and  a  oomprsBB  with 
bandages  in  addition.  The  leaa  yon  open  tiie  eye  the  better, 
and  all  oauteriaatione  and  teasing  of  the  cornea  with  washes 
are,  I  think,  prejadicial,  and  ought  to  be  avoided.  In  the 
asthoiio  type  I  nse  steam  caatioosly,  with  the  view  of  pro- 
dnoing  reaction ;  and,  indeed,  I  consider  this  f^^t  worth  all 
tiie  other  remedies  combined.  When  a  fistula  has  formed 
whiidk  proves  obstinate,  an  iridectomy  shoald  be  performed.  I 
bare  seen  a  fistula  of  twelve  years*  standing,  which  used  to  be 
a  sonrce  of  great  annoyance  to  the  patient,  barsting  periodi- 
cally, and  npon  which  iridectomy  acted  like  a  charm.  The 
operation  should  be  done,  whether  there  be  a  hernia  iridis  or 
not ;  but  when  there  is  a  prolapse  I  never  interfere  with  it,  but 
make  an  artificial  pupil  in  a  line  opposite  to  it  (see  Artificial 
pnpU). 


LECTURE    VI 

VAKCDLAR  OFACITIRS  Of  THB  COKNK& 

Gkntlkmen, — About  fourteen  years  ago  1  had  nndur  treats 
Ttit'tit  a  cnse  of  n  poculiar  affeciion  of  the  corneaj  which  Uaii  not 
ho(>n  mciitioiHid  by  systomutic  wntora.  It  proi^ented  the  fol- 
lowing features  : — In  the  centre  of  the  cornea  there  was  a  whito 
jMitch,  whicb  had  beoii  thei-o  for  some  y«ars,  but  the  rent  of  the 
c'oriieH  wiisqiiit.e  tninsparent ;  there  was  HHjj^ht  iujeutioii  <»(  the 
ciliary  circle,  but  no  blood-vessels  proceeded  to  the  patch,  which 
furiuod  au  island  like  auy  other  feiiccffna  ccatrtilis.     The  paR-h 

Fio.  25. 


(Fig.  25)  WHS  of  n  d«id-wliito  colour,  its  (^iitre,  however, 
glifttenitiig  alightly,  like  mothor-of -pearl.  It  was  of  idiopathic 
oriyin.and  I  regarded  it  at  first  ra  an  encrufttation  of  lead  from 
tho  lotiou  which  had  beeu  used  by  the  patient;  but,  iu  trying 
to  slmve  off  the  white  layer,  I  cuuie  upon  a  bleeding  surface, 
from  which  blood  isaned  £n?ely.  This  phonomenoB  was  a  source 
of  conpidorabloBurpriao  toiuo,  inasmuch  as  itacomodtn  militate 
against  the  received  views  of  the  histology  of  the  cornea. 

Since  that  case  came  under  my  observation  I  have  met  with 
a  considerable  number  of  similar  cases,  aotno  of  which  had  a 
traumatic  history,  while  others  were  of  idiopathic  origin,  but 
all  were  of  some  years'  standing.  Unly  lost  year,  iudeedj  we 
bad  two  such  cases  in  our  cliniijuc. 
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Mr.  Bowman'  says :  "  I  liavo  several  times  heon  struck  with 
what  you  describe,"  and  he  explains  it  in  the  following 
marnier :— "  The  blood  6ows  from  roBaels  comiug  from  the 
rnarf^u  yf  the  uurnea,  which  were  fortued  when  the  cicatrix  was 
fuiiniu^,  nud  have  Qcver  since  bocu  oblitcmtcd,  thoug'h  col- 
lji|)«eil  and  (ilirivelluJ.  Whoii  tho  operation  rL>ddonM  the  oyo 
the  vesaels  admit  bltiod  more  freely,  and  when  dividetl  bleed." 
IVofetiSor  Uir&uUbcrg  also  iufornuj  irio  that  Le  has  Keen  Bach 
cauBs  wit}i  and  without  adhurL>nt  iris.  Only  this  Hummor 
(1880)  ho  has  bcch  a  very  iiitoroBting  caao  of  the  kind  in 
Arlt'a  t^liniqne,  at  Vienna,  in  an  Austrian  snilor,  just  returned 
from  the  Kast.  In  this  case  there  were  patches  on  both  curnwy, 
but  no  irritation.  In  one  eye  tho  iria  was  adherent,  the  greater 
part  of  the  patch  being  covered  with  a  blood  spot,  which  lay 
behind  the  epitheliam,  and  in  every  case  he  wan  able,  by  tho 
aid  of  Dondors'  op hthalmo-micro scope,  to  discuver  roBsels 
coming  either  from  iho  iria  or  from  tho  penphory.  In  fact, 
ho  found  arteries  and  vetus  in  the  collapHed  condition  just 
desoribod  in  Mr.  Bowman's  letter.  The  duplex  or  Donders* 
instromcnt,  then,  reveals  to  us  tlie  source  of  that  concealed  blou  J 
in  tho  vascular  opacities  of  the  coruea. 


OpACmE8   or  THK    CoiJNEA 

OatucJt. — Diaeases  of  the  cornea,  such  as  abscesses,  ulcers, 
lead  deposits  in  iUs  eubtituuce  following'  the  use  uf  certain  eye- 
washes, all  produce  permanent  opaque  flpots  npon  it.  They 
are  really  corneal  cicatrices,  and  are  easily  disting-uished  from 
circuni.scnbed  opaque  spotH  by  the  ubButiL-o  uf  all  uigns  of 
perikeratic  inflammation. 

Varietiet. — Opacities  of  tho  cornoa  may  be  brought  under 
three  different  beads,  according  to  the  extent  of  the  cornea 
involved  from  without  inwards: — 1.  Nt-btiLi.  2.  Albugo. 
3.  Lcucoma. 

A  corneal  opacity  ia  called  nebtdii  when  the  epithelium  and 


'  In  a  letter  to  the  aiilhor. 
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superficial  layer  oJoae  are  involved,  fonning  a  thin  cloud, 
which  ia  best  seen  Iiy  looking  at  it  sideways,  It  is  tonncd 
tdhugo  when  the  anterior  elustic  Iiiyer,  and  levmma  whou  the 
deeper  layers  are  affected  and  the  opacity  is  white.  When 
the  iria  is  adherent  to  the  white  spot  it  is  termed  **  leri- 
eoma  ad-heten/'  or  "  anterior  gyneehia"  in  oontra-distinction 
to  posterior  synechia — a  tenn  used  to  dosignate  those  cas4»  in 
which  the  iris  is  adhL'roQt  to  tUc  lens  capsule. 

rrmjnoaiM. — Wboii  the  opacity  is  thin,  and  espociaUy  when 
such  is  the  C'lu^o  m  yoiiti^  kuI)Ji>uI.h,  it  is  (-erlain  ti)  dit^uppoar 
under  apprupriato  treatment.  U  is  surprising  to  what  extent 
these  opacities  do  diaappoai*. 

Treniuieiit. — In  rocont  opamties  I  nse  calomel  powder,  a  thin 
layer  of  wliich  is  dusted  upon  the  opac|ue  spot  by  means  of  a 
hair  pencil,  and  friction  is  immoJiatoly  afterwards  employed  by 
rubbing  upon  the  cornea  with  the  upper  eyelid.  When  the 
case  ii)  of  long  standing  I  apply  the  Ungueotum  Flavn,  either 
Bimplo  or  e.  Atropia.' 

It  is  necessary  to  remove  the  lend,  qnirklinu!,  or  other  in- 
crustation from  the  cornea,  or  shave  off  the  part  when  incor- 
porated with  the  tiasuc.  If  the  opacity  be  central  and  large^ 
&u  artificial  pupil  must  he  fonnod. 


FOBEIOH   BOUIKS    IN  TtrB  CoRNKA, 

These  may  he  hidgi-d  in  thi'  epitheliiitn,  in  the  anterior 
elaMtic  layer,  or  in  the  cornea  proper,  looking  into  the  anterior 
chamber.  AVhen  in  the  epithelium  the  foreign  body  ta  easily 
removed  hj*  means  of  a  noodle  with  a  concave  surface.  When 
it  haa  peuetrated  into  the  cornea  proper,  the  eye  should  be 
fixed  with  speculum  and  forceps,  the  point  of  the  noodle 
enterod  by  the  side  of  the  foreign  body_,  and  by  using  the 
instromeut  as  a  wedge  it  can  bo  removed.  The  needle  {Fig. 
26)  formerly  used  for  couching  is  moat  suitable  for  this  pnr- 
pofio.     When  the  body  baa  penetrated  still  deeper  into  the< 


'  See  recipe,  page  -15. 


comen^  so  as  to  look  into  the  anterior  chambor,  and  prGscnts 

FlQ.  28. 


Needle  far  foreign  bodio*  and  spoon  ndapted  for  pocket. 

little  Burftice  to  lay  lioU  of,  1  follow  Desmarres'  ailvico,  and 
introduce  a  lance  into  tho  atitorior  chamber  to  support  the 
foreign  body  from  behinrl,  and  then,  enlar^iiig  ibo  paasage  of 
entrance,  push  tho  body  forward,  v.  Graofe's  toothed  forceps 
(Fig.  27)  is  tho  best  iiuitrumont  for  the  preUensiou  of  fomigti 

Pio.  27. 


bodies,  and  an  oculistV  vam  Hhould  uovor  be  without  one,  for 
by  means  of  it  we  can  seize  and  reuiove  foreign  bodies  from 
positions  in  which,  with  any  other  forcepa^  they  would  be  apt 
to  slip  out  of  sigfht. 


COKICAL   COKKEA — KsilATOCOHOS 

Kcratocouu8  la  a  chaugo  lu  the  nut-uiul  curvuturQ  of  the 

comoa,  which  becomes  poiutud,  Lht)  coub  being-  situated  goue- 

rally  in  the  centre  of    tho   coniea    but   soinctimee  nearer  its 

margin.     When  %'iewod  from  the  front,  it  has  the  uppoiiniMce 

I  of  a  shining  pic-co  of  ghiua;    luidj  when  soon  in   prufilu,  the 

lenttion  is  well  marked.     The  comoa  becomes  thinned,  and 

Mtretched  at  the  prominent  point,  and  in  ono  ca«e^  examined. 

by  Hulko,'  the  distentions  were  found  to  be  at  the  expense  of 

the  anterior  elastic  layer,  which  woa  thinned  to  one  third  of  iCo 

largtnol  thicknoBS,  whilu  tho  second   layer  was  unchanged. 

'Both  eyes  are  genenilly  aiTected,  the  coniclty  of  the  one  boiug- 

more  marked  than  that  of  the  other. 


'  Ophtlialntiti  Hospital  Ri^port,'  part  u,  ji.  ISG. 


CONICAL    OOBNSA 

We  have  nt  present  ander  treatment  a  girl  wlio  oamo  to  the 
institution,  November  I3tli,  1880,  with  ono  conical  cornea  and 
a  brown  coloured  spot  upon  the  correHponding  part  of  the 
lena-capsule,  the  result  of  iritis.  The  disteusiou  gonenilly 
begiuH  at  frum  fifteen  to  thirty  years  yf  age,  processes  up  to 
a  certain  point,  and  then  remnios  Rtationnryj  oven  in  its  worst 
fdrnij  never  eansinj^'  ru]ituro  ur  ulcoralian  uf  thu  cornett,  and 
the  tension  of  the  ryes  rr>tnains  normal. 

When  the  cone  ia  perfectly  developed  you  cannot  mistake 
it;  but  at  an  early  stage  of  itsfurumtion  you  ivill  not  be  able  to 
discover  it  with  the  naked  eye.  Your  attention  is  at  Qrst  called 
to  the  case  by  the  subjective  syinpt'Oma.  The  patient  com- 
phiins  of  near-si glitoduoss — myopia;  but  even  when  ho  takes 
a  book  near  his  eyoB,  he  Guds  the  letters  indistinct  and  confused 
— there  is,  therefore,  myopia  complicated  with  amblyopia,  and 
the  reason  ts  obviouB.  The  dustunsion  of  the  cornea  lengthens 
the  axis  of  the  eye,  nnd  hence  it  becctmes  myopic,  wliilst  at  the 
smne  time  tho  irregularity  of  the  cnrvature  produces  a  »tate  of 
an  exaggerated  irregular  astigmatism,  causing  confused  risioa. 

At  the  incipient  stiige  ophthaImo»eo]jie  eMLminutiuu  will  ahow 
yun  the  cautte  of  this  stnto  of  things.  If  you  throw  light  upon 
the  cornea  by  the  concave  mirror,  liehl  at  some  distance  h^m 
the  cornea,  you  will  see  a  bright-red  reflection  of  the  fundus  in 
tho  centre,  showing  you  the  inverted  imago  of  the  retina  as  in 
every  myopic  eye  ;  this  bright  centre  is  surrounded  by  a  dark 
zone,  which  is  aguiu  sun-ouuded  by  u  bright  ring  representing 
the  normal  uppeurunce  of  the  retina  as  seen  through  the  normal 
curvature  of  tlie  cornea.  Tho  durk  zone  Js  tho  point  of  transi- 
tion between  the  two  luiriinous  rrirelefi. 

7'ivaiineut. — The  only  treatment  applicable  tn  the  first  stage 
of  the  central  distention,  is  rest  to  the  eye  with  abstiuenoe  from 
all  work,  which  requires  the  examination  of  minute  objects,  and 
attention  to  the  general  liealtU.  When  the  conee  have  already 
funaed,  if  of  a  modenite  degree,  and  if  vision  is  not  embar- 
rassed to  such  au  extent  as  to  unfit  the  patient  fur  his  onlinoiy 
(wcuptition,  I  recoiuineiul  uon-iuterforenco.  In  extreme  casen, 
in  which  distinct  vision  is  much  interfered  with,  v.  Graefo 
rendered  the  cone  opaque  by  the  following  method  : — He  in- 
troduced a  sinnll  knife  to  the  depth  of  the  middlo  layer,  and 
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irouptit  Its  point  out.  at  a  distauco  uf  fnun  I  to  2  mm.  The 
fljip  tliiia  furiufd  was  svizcil  wilb  fiiio  tooth  forceps,  niitl  cut  off 
clwo  t-tf  itfl  base  with  sci&sors.  Tho  raw  surface  was  caiiioriaetl 
two  days  later  with  mitig-atod  iiitrato,  mid  this  wan  upplit'd  at 
inton'ttia  till  a  near  was  produw^d,  and  tho  iibnomial  curvature 
thepoby  dimiDisKpd.  It  takes  two  or  three  months  to  produce 
the  desired  effect. 

Mr  Bowmao  improved  upon  v.  Graofo'a  method  by  romov- 
ing  a  contiul  piece  of  tho  cornea  by  moatis  of  a  trti|ihiiio.  This 
instrument  is  applied  to  the  cone  until  it  nearly  roaches 
Deswrnet'a  membrane,  when  it  ia  withdrawn ;  the  piece  is  then 
seiJied  with  fine  forceps  and  disBOctcd  tiff  with  a  broad  needle. 
The  thin  layer  thus  left  immediately  hnlpes  like  a  hernia, 
and  it  is  then  cither  punctured  at  its  centre  or  a  Bir;d]  centnil 
piirtion  of  it  is  excisod — the  object  being  to  allt»w  tfiu|wr.iry 
dminnge  of  the  aqut^>u8  and  thus  promote  the  contraction  of 
the  cornea  without  the  risk  of  anterior  adhesions,  for  the  Mmiill 
orilriie  uuwlo  uu^ht  to  cijrrospoud  with  tho  coutro  of  the  pupil ; 
and  to  ensure  nccunLcy  in  this  respect  he  appliejj  Calabar  bean 
immediately  before  tho  operation,  so  that  the  site  of  the  con- 
tracted pupil  inay  be  a  guide  to  the  surjifeon. 

My  own  plan  is  to  tint  over  the  cone  and  thus  produce  an 
opacity  of  the  distended  portion.  1  thyn  make  a  snuill  artificial 
pupil  ao  as  to  allow  tho  yays  of  light  to  enter  tUrougli  tho  part 
of  the  cornea  of  ncrnml  curvatuixi. 


TlHTIKQ   OP  THE   COBNEA 

The  prftccico  of  blackening  white  patches  (leacomatn)  of  the 
coruoa,  for  the  sivke  of  improving  the  !ip]ipnraueo  nf  the  eye, 
was  current  among  the  ancient  Greeks,  hut  it  had  fallen  into 
disuse  until  18G9,  when  it  was  revived  by  de  Wecker,  upon  tho 
Bttggcstion  of  hitt  assistant,  M.  Ahadi.  Since  then  the  opera- 
tion has  boon  acknowledged  ms  an  addition  to  ophtluLlniie 
snrgerv,  and  it  ia  uot  only  a  safe  method  of  covering  de- 
formities of  the  eye,  but  in  some  coaea  of  keratoconus,  when 
it  is  considered  unsafe  to  remove  the  fluper&eml  layer  of  the 
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cornea,  it  will  be  foond  to  be  odvantaffeoos  to  simply  tattoo  the 

oorne»i,  aiul  save  tberoby  a  patnEul  opemtion. 

Of  all  th&  instriimeuts  in  use  for  the  purpose  that  of   de 

Weckur  istbc  most  ustsful,  aDil  cooBUtto  of  a  uwdlt^liulder  aud  a 

Bpatula  (Fig.  28).  Theeyelida  being  separated  by  a  speculum, 
a  thick  Bolutioa  of  Indian  ink  is  emoared  over  the 
Fio.  28.  wkito  spot  with  tho  spatula,  and  the  part  is  thon 
pricked,  in  an  ohliqno  direction  between  the  layers 
of  the  coraea,  with  the  needles.  The  eyeball  is 
steadied  with  the  fiugenj,  and  muHt  not  be  touched 
with  the  forceps,  or  else  the  coDJanctiva  may 
become  discoloured..  The  operation  may  be  accom- 
plished in  one  tiittiu^;  but  if  tho  cornea  or  the 
neighbouring  tissues  are  liable  to  inflummatiuu  it 
may  bo  done  in  two  or  three  instalments. 


Tethdubs  or  thb  Coenea 


MKliAKOTIC  SaHCOMA 

Tumours  are  nirely  found  in  the  corneal  Bub- 
Btance.  They  generally  start  from  the  cellular 
tissue  of  the  limbus  ;  indeed,  there  is  no  authen- 
ticated case  on  record  of  epithelioma  or  cancer  of 
the  cornea.  Here  is  £k  case  which  caroe  to  the  in- 
stitution in  July,  1880,  represented  in  Fig.  29. 

Fto.  29. 
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William  M*M — ,  tet,  60,  slafar,  blue  iridea  presented  hini- 
flelf  on  May  5th,  1880,  complnininj*  of  a  tumour,  which  was 
flituatod  pnrtly  on  thn  cornoa  and  partly  on  the  sclerotic  of 
tho  right  eye. 

TlUiory. — Forty  years  ago  ho  met  with  an  accident ;  a  piece 
of  stone  rebounded  off  a  wall,  struck  his  right  eye  j  thoro  was 
uo  blueding,  but  there  romained  a  red  spot  under  the  conjunciivn 
at  the  point  injured.  The  spot  changed  in  tho  conrso  of  years 
to  a  hiack  colour,  and  romained  stationary  until  seven  months 
ago,  when  it  bepfan  to  spread  and  encroach  upon  the  cornea, 
iuterforiug  with  \m  sight.  The  tumour  is  the  »i2e  of  a  largo 
Iwan,  of  an  oblong  shape,  with  an  elevated  centre.  It  is  situated 
partly  od  the  lower  and  outer  eogiuout  of  the  ournoo,  and 
partly  011  thy  corn'sjinridirif^  pftrtiini  of  tht;  HcltToiic,  havirnj^ 
on  cnch  side  two  blnck  subconjuuctivul  murks,  while  the 
tumour  itftelf  has  a  yollowish-browii  colour,  with  fine  blood- 
vessels ninning  throngh  it.  It  extended  over  the  cornea, 
covering  nearly  tho  whole  of  the  pnpil,  so  that  tho  patieut 
Bees  a  httle  only  when  the  pupil  ib  in  a  state  of  dilatation, 
and  even  then  objects  nppoar  double,  as  if  a  foreign  body 
were  hanging  over  it.  Ho  can  see  nothing  at  all  when  the 
pupil  is  contracted.  He  waa  treated  as  an  out-patient  for  aomo 
weeks,  and  during  thia  time  the  case  was  carefully  watched. 
Finding  that  the  tumour  had  made  decided  progress,  espe- 
cially within  Lho  l&st  month,  during  which  time  it  hud 
grown  BO  rapidly  as  to  cover  the  whole  pupil,  we  det«r^ 
mined  to  remove  it  (Juno  30th,  1880).  This  was  done  by 
transfixiug  tho  tumour  along  with  tho  epithelial  layer  of  the 
oomea  with  a  cataract  knife,  and  by  a  sawing  motion  removing' 
it«  corneal  attflchmcnt ;  then,  seizing  this  part  with  the  forceps, 
I  dissected  it  as  far  as  the  lirabns.  It  was  adherent  to  tho  snb- 
conjunctival  tissue,  and  to  part  of  the  tendon  of  the  external 
re<!tua,  wliicli  I  dissected  off  with  scissors.  Tlio  cornoo  is  now 
perfectly  cUsir  and  vision  normal.  Dr  FouUh,  imthohigiat 
to  the  Royal  lufirmnryj  examined  the  tumour,  and  described  it 
as  a  meJnnotie  narcoma. 
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Dbrmoit)  Tniirnni — TmcROsrs 

Tn  Rpealting  of  tlio  tumoiira  of  tliin  rt'jtrioii  T  may  rnll  yonr 
attention  to  another  tiiniuiir,  whicK  is  found  Bttnated  partly 
upon  the  cornea  and  partly  upon  the  sclerotic,  viz.  dermoid 
tumour  or  tricliosis,  which  is  also  of  comparatively  rare  occup- 
roQCd.    Here  is  asmall  tumour  [Yig.  30),  which  I  have  removed 


from  a  girl,  ait.  13.  It  is  the  size  of  a  larp?  liorse-heaiij 
and  is  studded  with  fine  hair.  It  was  situated  at  tho  junction 
of  the  cornea  with  the  limbus,  half  upon  the  cornea  and  half 
upon  the  conjuDctiva^  whero  it  bulged  considerably.  I  seized 
it  with  toothod  furuops,  and  8h;ivcd  it  off  llio  cornea  with  tho 
triangnlar  knife,  and  finished  tho  dissection  of  the  wjnjunctival 
attachment  with  scissors.  Wardroji'  records  a  case  of  ft  boy, 
in  which  twelve  long  hairs  grow  from  the  tumour,  passed  be- 
tween the  eyelids,  and  hnng  over  his  cheeks.  These  bain*  did 
not  appear  till  the  age  of  sixtoeu,  wkou  his  btiard  aUo  began 
to  grow. 


KKRiTOOI-OBUfl — COBNBA    PeLLDCIDA — DrOPST  OP  THl   AnTBKIOR 

Chamber — BurnrtULMU 

TheHe  different  deaignationa  nro  applied  to  a  state  of  dis- 
tension of  the  whole  cornea,  which  sometimea  roaches  such 
dimensions  as  to  prevent  the  eyelids  from  closing  over  tho 
g-lobe.  I  have  never  seen  any  ca*!0  other  than  congenital. 
Some  years  ago  I  opcratetl  upon  a  boy,  an  inmate  of  the  Asylum 
for  tho  Blind  in  Ahcrdoen,  whose  keratoglohus  \me  complicated 
with  cataract;   one  of  the  louses  was  succoGsfully  oxtractodf 
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and  n  oonsidoi'able  dofrreo  of  vision  rcatore<.l  in  the  eye  without 
the  aid  ol  convex  lenses. 

I  hiivQ  elsewhere'  recordeii  an  interesting  case  of  the  same 
kind  occurn'u^-  iu  a  weaver ;  both  cornea)  wen.>  highly  tranti- 
parent,  glistening,  hemispherical,  meosaring  seven  eighths  of 
an  ineh  in  diameter,  with  a  diffasod  bluish  haitc  iu  the  ceatro  j 
vision  wafl  good  till  the  ago  of  fifty-nine,  when  ho  had  donble 
catAract.  I  extracted  the  lens  of  one  eye  8acc*8sfiilly,  so  that 
he  was  able  to  do  the  work  of  a  porter.  Here  ijj  a  case  which 
was  admitted  to  the  Ophthalmic  lustitution  July  10th,  1880. 
William  F — ,ftged  9,  an  intelligent,  fair-hairod  boy,  Imd  enjoyud 
good  health,  and  his  eyes  had  boon  normal  (aecoi-ding  to  his 
father's  account)  till  he  reached  the  age  of  three  years.  About 
that  time,  after  an  attack  <if  inflnmnmtion,  his  right  eye  bop;an 
to  distend,  whilst  his  loft  roninined  normal  till  two  yoars  ago, 
m  it  h'kewise  began  to  increase  in  size.  The  dintonsioo  of 
le  ri^ht  cyo,  then,  is  of  six  yoars'  standing,  and  that  of  the 
left  only  of  two  years  ;  yet  the  left  is  now  worse  thftii  the  other 
in  point  of  size,  as  well  as  of  viaion,  for  whilst  with  the  right 
eye  he  soea  a  little,  with  the  left  ho  cun  see  almost  nothing. 
This  ia  acconnted  for  by  the  fact  that  some  weeks  agti  the  left 
^o  received  a  stroke  with  a  hoy's  cnp,  and  was  inHnmed  for 
a  conaidemblo  timo  after  tho  injury.  Hath  eyehalU  are  now 
Teiy  large]  in  fact,  the  left  has  attained  such  a  size  that 
the  eyelid  can  scarcely  close  over  it.    Fi^.  31  represents  the 

Pro.  31. 
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left  eye  (t.lie  larger).  Ths  cornea  lifis  rtj  opnqno 
scleral  bordiLT,  with  fiue  vossols  approaching  and  covering 
it  for  one  sixth  of  an  inch  all  round  ;  tho  centra  of  the 
cornea  is  so  opaque  that  tho  ophthalmoscopic  imago  cannot 
be  Been  through  it.  The  anterior  chamber  is  diHtendod  ;  the 
iriB  is  of  a  dusky-hlue  colour,  with  a  slit  at  tho  ciliaiy  margin, 
and  is  pusheil  buck  by  the  aqueous  humour ;  tho  pupil  ia  un- 
dilatable  and  ii-regular.  All  visual  power  is  lost,  so  tliab  the 
patiyut  cannot  sye  fingers  held  before  him.  The  daugor  in 
this  condition  of  the  eye  is  that  the  dropsical  effusion,  when 
in  a  Btat«  of  progression,  ia  not  likely  to  be  arrested,  but 
ratlier  to  extend  to  tho  choroid,  and  produce  ru])id  dis- 
organiHation. 

Trfiif menf. — Paracentceie  of  the  cornea  is  tho  remedy  which 
will  most  reaiiily  anggoat  itself  to  your  mind  hh  tho  most 
likely  moans  to  arrest  its  progress.  It  ia  undoubtedly  a  safe 
operation,  and  may  be  repeated  several  times  in  succession ; 
but,  in  my  opinion,  it  is  capable  of  affording  only  temporary 
relief.  The  reason  of  this  is  that  the  cornea  being  distended 
und  tho  chamber  deepened,  the  lluid  will  gradually  accumulate 
and  refill  it.  To  obtain  permanent  relief  we  must  reduce  tho 
aqueona  chamber  by  giving  a  smaller  curve  to  tho  oomoa.  From 
thesucccHS  which  I  hadexperienced  lately  in  sclerotomy,  in  some 
CMOS  of  cyclitifl  and  glaucomatous  affeetions  I  determined  to  try 
it  in  thie  case.  The  result  ia  very  encouraging  ;  tho  globe  hag 
not  only  been  considerably  reduced,  so  that  the  eyelid  can  com- 
fortably covor  it,  but  vision  aleo  has  hoen  restored.  The  patient 
can  see  minute  objects — can  sao  the  difforeneo  between  a  sir- 
penco  and  a  shilling.  The  iria  looks  healthy,  and  tho  piipil  is 
alightly  dilatable. 

MlCROPBTIIALHOS, 

The  case  which  has  jast  come  to  the  Institution  (March  7th, 
1881}  forms  a  contrast  to  the  above. 

MiBB  Effio  N — ,  aged  22,  Ayrstiiro.  Right  eye  is  of  a  normal, 
rather  large  size,  nnd  blue  iritt,  whilst  her  left  is  extremely 
Fmalt,  and  iria  light  brown;  pnpil,  although  of  the  aire  of  a 
pin's  head   ia   active.      Ophthalmoscopic  examination   shows 
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•tftphyloma  and  atrophy  of  the  choroid.  Vinion  in 
feot.  She  can  count  6ngers  and  see  large  olijects,  but 
Cftnnot  sot}  the  largest  type.  Fig.  32  is  the  esoct  measuremout 
of  both  curuutu. 

Fig.  32. 


Ahtenee  of  EyebtilL^l  may  also  inoiitioii  in  connectiinn  with 
^these  conpi-'iiital  abiiormalitioB  a  cnao  of  absenoc  of  the   left 
shall,  whiL'h  was  brought  to  tbia  luHtitiitiou  in  July,  1880, 
the  right  eyo  being  quite  healthy. 

The  late  Dr.  J.  G.  Wilson  consultfd  mo  snnii:'  timno  ago  in 
the  ca»?  of  an  infant  which  ht»  txail  delivyreil  whci-e  both  eye- 
balld  woro  wautiug;  in  one  there  wati  a  email  Ktuinp,  and  in 
jtbe  other  the  orbit  was  contracted  and  no  vestige  of  an  eyeball 
'discoraiblc.  The  infant  had  also  cleft  palate  and  ctoublo  liaro- 
lip,  and  the  hi^rt's  action  wub  irregular,  and  lived  only  about 
eight  months.  In  these  two  coses  I  interrogated  the  mothers 
whether  they  conld  trace  this  deformity  to  Bomo  imprcasiona  or 
ftgitfttione  dnrtng  pregnancy,  hat  they  could  not  remember  any 
such  mental  imprei^sionsor  assign  any  cause  for  the  occarrence. 


STArriTLOMA 

When  the  cornea  is  opaque  and  distended,  and  the  iris  is 
adherent,  the  condition  is  called  staphyloma  {araipriXfijfia).  This 
may  bo  either  total  or  partial,  In  the  case  of  a  amall  staphy- 
loma, an  iriilectomy,  on  Iho  samo  principle  as  rocommendGd  for 
hernia  iridiH,  may  he  performed  with  every  chance  of  siicceaB; 
but  when  it  is  total,  and  the  adherent  iria  is  pushing  on  in  that 
direction,  it  is  better  that  the  eyeball  shouEd  be  removed.  All 
the  methods  generally  recommended  for  partial  removal  of  a 
stapliyloma  ought,  in  my  opinion^  to  be  abandoned,  for  when- 
ever you  inflict  snch  a  wound  upon  the  anterior  hemisphere  of 
the  globe,  the  lenticular  system  being  in  si'iwj  and  the  internal 
(rtmctures  diseiised,  yon  may  have  as  rosulta  chronic  inHnmma- 
tion  and  Tttrions  pathological  changes.     These  changes  may 
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rtingo  from  iriJo-choroiditia  to  ABdification  m  rtio  hitenor  of 
the  eyo  nncl  thiri  iu  turn  may  lead  to  n^npntlietic  iii)1»iniiuiUon 
in  the  othn*  eye.  Such  a  coudition  of  tluugs  may  cmiip  on 
insidiouHly  for  ycu,rs ;  iu  fact,  I  have  seen  umtaoces  in  which  it 
took  Ihii-ty  years  to  devtjkip. 

Tlio  siLine  objection  cannot  be  made  to  Ci-itchctt's  operation 
itf  aliseissioii.  Wlun-o  tlic  atnphylomawaa  total,  /.  f.  where  the 
cornoa  was  diMtrniU'*!  and  rniicheci  tht!  Hiz(!  of  the  kerntoglobus 
above  described  and  pear  shaped,  Mr.  Critchett  introduced  the 
method  of  retnoving  tho  anlenor  licinisphyre  of  the  globe  be- 
yond the  ciliary  circle,  including  the  lens.  The  operation  ifl 
KatiHfiictory  as  regards  tbo  adaptatiou  of  an  artlfu-ial  eye,  be- 
canpo  emiclefltion  dues  not  in  idl  casoa  yield  a  support  suffi- 
ciently largo  for  tho  proper  movcmLnit  of  a  glaaa  eyo,  ao  tlmt  it 
snmetimos  sinks  in  tho  socket,  but  abscission  yields  a  nicomnTO- 
ablc  support. 

I  niuBt,  however,  warn  you  that  absciBNion  is  not  free  fnjm 
danger.  Of  course,  you  will  never  think  of  performing  it  in  old 
jieoplo.  In  tho  cose  of  adult  patients,  and  especially  in  young 
ladJE^,  tn  whom  appearance  is  of  tho  utmost  iniportauee,  the 
operation  proves  a  great  Imon.  Bnt  cvim  in  adults  yon  must  not 
altogether  overlook  tho  condition  of  tho  other  eye.  Tou  must 
make  sure  that  it  is  perfectly  hoalthy,  that  refraction  is  normtvl, 
and  that  the  iris  and  choroid  have  never  been  aiFected. 

When  the  eyo  is  not  lu  a  perfect  coudition^  and  especially 
when  the  choroid  is  pigmentoup,  it  m  certainly  preferable  and 
ad^-iaahle  tn  enncloato  the  diaooeed  eye  nither  than  run  tho  riyk 
of  injury  to  the  other  eye.  I  have  watched  oasps  of  diwomi* 
natcd  choroiditis  running  in  families,  in  whnni  the  slightest 
attack  of  conjunctivitis  or  iritis  tends  to  be  foUoivcd  by  com- 
plioationR,  My  advice  to  yon  is,  do  not  tamper  irith  an  eye 
haviiif^Huch  a  tendency,  or  even  the  slightest  semblance  of  such 
a  tendency,  else  sympathia  may  ovoriako  your  patient  ere  yon 
are  awaro  of  it.  In  suitable  cases,  however^  abscission  is  a 
valuable  procedure,  provided  that  duo  care  and  precaution  bo 
exercised. 

Opfiratittn. — The  lids  being  separated  by  &  speculum  and 
steadied  with  forcops,  four  large  semicircular  curved  iieedlee> 
threaded  with  silk,  are  made  to  transfix  the  eye  at  the  sclerotic. 
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pqui distant  from  each  uUitT,  and  eiL  bucIi  ponittt  lis  tha  Hutis  of 
incitjitiii  (iro  iutciidod  to  travorso.     T'ho  aoodlcs  aro  left  in  this 
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Sbowing  the  needkH  in  tfacir  respt'ctivc  pluctii)  in  tbo  firBt  period ;  tlic 
duttcd  linea  at  circumfereucc  murk  tto  cxtciit  of  the  ab<-iKi.'(l  part ; 
the  liKatureB  in  th«  centre,  tho  place  where  th»»  ptuite  ur\}  brou^fbt 
together. 

posittun  willi  l(>ijLh  exLrHiiiiliu»  protrudiuf^  to  au  equul  extent 
from  the  Btaphylurna.  Beur's  knlfu  is  then  iiitrudiiced  into  the 
sclerotic  in  front  of  the  needles,  and  by  a  sawing  movemont  tho 
external  half  of  the  atitphjloma  is  severed,  and  the  section  of  the 
inttjrual  half  fiuished  with  scls-itinj.  The  needles  are  thuu  drawu 
through,  first  thu  middle  and  tliuu  the  others,  und  the  sutures  are 
carefully  tied,  so  as  to  approximato  as  cloisely  as  possibla  the 
diridcd  etigea  t»f  the  sclerotic  and.  conjunctiva.  Dressing  iMJiisiats 
simply  of  dry  lint  und  a  bandiig-e.  Tho  ligatures  arc  left  in  for 
six  day»,  and  then  ^t^[noved,  i>itlior  all  at  once  or  onu  or  two  at 
a  timCj  according  lo  the  appearance  uf  the  wound. 


CufiNBAL   TrANSPLASTATTOH 

In  ttpoiikiug  of  conjunctival  trausplantfttion,  I  have  incidon- 
tidly  mentionBd  tu  you  titat  lu  cuoub  of  Lurn,  ivhou  the  greater 
portion  of  the  cornea  is  rendered  opatpie,  we  open  a  path  for  the 
rays  of  light  into  the  interior  of  the  eye  by  moans  of  an  aHiHcial 
pupil.  A  glance  at  Figs.  19  and  20  will  «how  you  tliat  wo 
can  utilise  very  Hmall  portions  of  trannpnitrnt  cornea  for  that 
purpose.      The    ciuestion  wo  have  now  to  answer  is^  "  Will 
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casea  cti  complete  corneal  opacity  ever  come  within  the  pi-o- 
vince  of  surgrical  ioterfereoce  ?"  In  other  words,  "  Shall  we 
ever  be  ahlo  to  roistore  si^ht  to  an  eyo  whoso  cornea  is  com- 
pletely opaque,  but  which  is  otherwise  healthy  ?" 

My  iittentioQ  was  first  directed  to  this  sobject  in  1872, 
whon  1  operated  in  a  caso  of  traumatic  mtariicl,  where  the 
bulging  of  the  lens  forward  rendered  the  corneal  wound 
invisible.  After  the  lens  came  away,  however,  I  found  that 
the  injury  to  the  cornea  Eoruied  two  sides  of  a  triangle,  which 
was  almost  completed  by  the  conical  incision  (Fig.  34).     Wo 

Pio.  34. 


were  thus  left  with  a  triangular  pieco  of  cornea,  which,  on 
being  rcpliu'nl,  not  only  adhered  but  preaorved  its  trana- 
paroncy.  After  a  series  of  experiments  I  have  satisfiod 
myself  that  corneal  transplantation  is  not  such  a  hopeless 
luidertakiog  as  is  geuerally  supposed. 

In  ly77  I  explaiut'd  the  prineiples  of  my  proposed  oporatioH 
to  Dr.  Sellerbeck  of  Berlin,  who  afterwards  successfully  trana- 
{ilaiited  a  cornea,  which  he  exhibited  to  Langenbeck  and  other 
eminent  sui^cons.  In  n  paper  which  liopuhliBlied'  he  showed 
that  corneal  tranuplautatiua  had  lony  buen  the  eameHt  aim  of 
Gorman  sargeons.  Indeed,  in  18^51,  tlie  medical  faculty  of 
Munich  offered  a  prize  for  the  best  work  on  that  subjoct;  but 
this  led  to  no  prHCtical  result,  and  the  subject  had  completely 
vaniitbed.  from  ophthalmic  literature  until  Mr.  Power  brought 
it  again  into  notice  by  publishing  the  detaihi  of  a  ca^e,  in 
wliiefa  he  transplanted  a  human  cornea,  which  be  bad  pre- 
Ber\'od  in  a  solutiou  of  chloride  of  Kodiitm.'^ 

My  conclusions  with  regard  to  this  subject  may  be  formu- 
lated as  follows : 


>  "UeberKwratopUatik,"  'Qi-aeVii  Afchiv  fiir  OphtUulDnulygie." 
Bd.zziT. 

<  *OentrslbIatt  Iiir  PrBcti*chc  Augenheillniiidc,'  Julj,  1877. 
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1.  TliG  cornea  eao  raaintjtin  ifa  vitjility  anil  transparoncy 
wlicu  tninBiilantod  froTii  ono  iildCii)  to  auotlicr,  but  must  be 
taken  from  u  Eroshly  emiclented  human  eye. 

2.  All  the  incisions  must  bo  clean,  aa  any  teanng  is  likely 
to  load  to  snppuration^  and  tho  mcasuromonia  of  the  gnit 
mn«fc  be  exact. 

3.  It  must  be  done  in  such  a  manner  as  not  to  damage  tbe 
8iibjJW!Kiit  sLriitrtiirt'H.  Tliis  is  absolutely  inipossibli)  if  wo 
atti-mpt  tlie  tnins[)laut(Ltion  of  tlie  whole  of  the  coruca,  bocauau, 
as  soon  as  wo  reniovo  it,  tho  hus  and  vitreoUH  como  nut,  Udl-lI- 
ing  follows,  and  loss  of  vision  is  inevitable,  even  if  we  securo 
corneal  transparency.  But  the  removal  of  the  entire  cornea 
ia  DOt  necessary,  and  the  chatices  of  maintaining  its  vitality 
decrease  in  proportion  to  ita  extent.  Hence,  if  we  »im  at  the 
rMtoratiou  of  sij^'ht  by  ti-aiisplautiug  a  transparent  cornea,  we 
must  content  our»clvt<t)  with  a  small  corneal  gruh  m  the  form 
of  a  stripe  from  the  centre,  or  a  little  below  the  horizontal 
meridian,  along  with  a  coujunctival  flap  on  each  side.  Tlit'se 
conjanctivft]  bands  not  only  assist  in  keeping  tho  graft  in 
position,  but  also  by  their  adhesion  afford  it  a  chance  of 
preserving  it«  vitality,  even  if  wo  do  not  got  immediate  union 
between  the  corneal  edges. 

In  SoUerbeck't?  operation,  nlready  alluded  to,  ho  removed  a 
circular  portion  of  tlie  cornea  by  rnoaua  of  a  trophiiio  ;  but  to 
me  the  removal  of  a  horizontal  utripe  seumH  the  jiuth  most 
open  to  Buct^ess. 

Tlio  operation  is  conducted  in  the  following  manner: 

The  patient  who  is  to  receive  tho  now  cornea  being  put  nnder 

chloroform,  a  broad  conjnnctival  band  is  removed,  a  little  below 

the  horiKoutal  mcriiliau,  ou  each  side  of  the  cornea.     A  lance 

with  a  stop  (Fig.  '6^)  is  introduced  iutu  the  auturiur  chamber  at 

Fio.35. 


the  margin  of  tho  cornea,  as  far  as  the  globe  will  allow  it  to  pene- 
trate, and  this  is  repeated  ou  the  opposite  side.  Having  thnn 
obtained  the  size  of  the  portion  of  cornea  to  be  removed^  a  email 
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probe -pointed  corneal  ktiife  (Pig.  U(i)  is  lutrodacod  into  tlie  an- 
tt'i'iur  cliumbur ;  its  adg^y  i»  turned  towardu  tLo  curuea,  and  made 
to  cut  upwards,  cue  aoctiun  of  tho  eomca  boing  thus  completed. 

Fw.  36. 


In  doing  tbi»  the  anturiur  Kurriii^o  af  Llie  uornea  must  bo  sup- 
ported sli^ktly  by  ineanB  of  a  Jliit  Hilver  spatula,  sci  nA  tf>  pre- 
vent tearing  of  tbo  cornea  or  diBplnccmeut  of  the  deep  striic- 
turea.  This  step  of  the  operation  mnst  bo  performed  witbout 
concusetiou.  To  remove  tbo  other  end  of  the  corneal  flap  we 
seize  it  gently  witb  the  forceps,  and  either  cut  uiruight  down 
ii])on  it  with  a  cataract  knife,  or  introduce  very  sharp,  flat, 
probe- ])oiiited  scissors,  and  bo  divide  it.  Care  uiUHt  be  taken 
tliat  tbo  iris  is  not  iiitorfercd  with  during  tbo  ctiruejil  section, 
or  tho  lens  is  sure  to  be  daniiigvd ;  but  it  ia  better,  if  it  con  be 
managed  witb  Bafoty,  to  remove  a  enmll  piece  from  the  lower 
segment  of  the  iris.  Tbo  eyelids  are  then  closed  gently  till  the 
graft  is  ready. 

To  obtain  the  graft  we  put  tbo  patient  frL»m  wbom  it  is  to  bo 
taken  under  cblorol'urm,  and  duiuect  u  bread  tlap  of  the  ocular 
conjunctiva  from  each  bide  of  the  cornea,  over  which  the  tlups 
are  turned.  Tho  eyeball  is  tbon  enucleated  in  thv  unntA  way, 
and  tho  binco  ititntduced  into  tho  anteriot  chamber^  and  tho 
requisite  cornea  and  the  two  cnujnnctival  bands  carefully  re- 
moved, as  in  tho  former  case,  and  placed  in  position,  being 
secured  by  stitcbea  in  tbo  corners  of  tbe  flajts,  as  repreeoutod 
iu  Fig.  ;i7. 

Piu.  37. 


Tbe  following  caao,  opernted  npon  in  October,  1879,  will 
servo  as  an  illustratinn.  John  P — ,  about  40  years  of  ago,  mot 
with  an  injury,  about  two  years  previously,  from  uu  explosion. 
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by  which  his  hands,  face,  and  head  were  burned,  and  his  eyes 

almost  (Icstroyod. 

At  tUo  date  of  the  operation  His  right  eye  was  compbtely 
diHorgaiiised,  and  the  conjnnctival  bqc  partly  oblit-emtcd,  whilo 
the  conjuticiiva  of    the  loft  Dye  (Fig.  3H)   was  Btudded  with 
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I       ^impowilnr  ;  the  niarpn  of  tho  cornea  was  covered  with  falso 

I        intirobmnc,  and  the  rest  of  it  totally  opuque.     There  was  n.  hole 

I        near  the  centre,  through  which  the  iria  protruded.     Tlio  vyo- 

ball  was  soft,  but  the  patient  could  nnhesitatingly  point  to  the 

flame  of  a  candle  moved  in  every  directign,  and  this  sensibility 

I  to  light  was  an  encouragement  to  attempt  the  restoration  of 
sight  W  corn(5Ji,l  fcransplautation.  Having  ncejuiion  to  remove 
an  eyelmtl  from  another  patient,  who  thirty  years  ago  hud 
received  an  injury,  whieh  had  rendered  him  blind  o£  one  eye, 
~  the  lens  being  dislocated  into  the  vitreous,  and  the  eye 
having  berume  &o  Iroablosome  as  to  necessitate  its  removal, 
I  obtained  a  healthy  graft,  accordttig  to  the  method  just 
described. 

Being  placed  in  ^lositiou  it  was  fixed  with  stitches  at  the 
comcra  of  the  oonjunctival  bands.  The  eyelida  were  closed 
and  dreased  with  three  strips  of  court,  plaster,  a  pad  of  Jiiit, 
and  a  bandage.  On  the  fifth  day  after  tlie  operation  1  ex- 
amined the  eye,  and  found  that  the  cornea  and  conjunctival 
flaps  were  adhering  satisfactorily,  no  iuconveriience  or  discom- 
fort having  meanwhile  been  experienced.  Immediate  union  of 
the  coDJuuctivid  bauds  luid  taken  place,  but  the  corneal  edges 
were  distinctly  visible.  The  patiuut  conld  distinguish  features 
and  count  6QgcrB  held  before  bis  face.  On  the  fourteenth  day 
after  the  operation  ho  could  see  bo  well  as  to  bo  able  to  point 
oQt  with  his  finger  a  ring  on  the  hand  of  the  examiner.   Steady 
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improvement-  in  the  power  of  exterioroti-ng  rapidly  nnH  accu- 
rately took  place,  and  ho  was  dismiasod  from  the  liospital  six 
weeks  after  the  operation,  when  the  margins  of  the  corneal 
graft  were  but  ffiiiitly  vtsiblf,  aud  be  could  tUgtinguish  between 
tir  half  BuvereigQ  and  a  uhUliii^. 

A  month  later,  however,  he  began  to  sell  lucifer  matches  in 
the  Bfcreets,  and  from  this  exposure  to  tho  severity  of  our  wititor 
season  his  cornea  became  rather  opaque.  Vet,  notwithstand- 
ing theao  drawbacks,  not  only  ba«  tlie  vitality  of  the  graft  and 
its  complete  iucorporation  with  the  tismies  been  maintained, 
bat  also  its  proper  curvature  and  nearly  the  noruml  tension  of 
the  eyeball  have  been  restored  (T.,),  aud  the  patient  is  still  able 
to  count  liugors,  put  his  finger  upon  t^mall  objects  held  before 
bim,  and  diBtinguishes  coloiire  easily.  When  exhibited  at  Cam- 
bridge, in  August,  1880,  Mr  Bowman  and  Landolt  tested  the 
tactile  sensibility  of  the  graft,  and  found  it  deficient.  This, 
however,  is  a  minor  consideration,  for  the  nervous  distribution 
is  likely  to  return  iu  course  of  time. 

From  tny  attempts  in  this  department  I  am  confident  tbab 
wo  shall  oltimately  succeed  in  ropUiciDg  an  opacpie  conioa. 


GwrLnreN.— The  diseases  of  the  sclera  may  be  divided  rato 
melfntis  and  episcieritu.  Episcleritis  is  a  swelling  and  hyper- 
trophy of  the  episcleral  cellular  tissue  and  of  the  8upor6cial 
fibres  (if  tho  sclerotic.  SclerJtis  is  a  deep  inflamniation  of  tho 
BolerotiOj  and  is  nece^Barily  counuctod  with  inflauiomtiou  oE 
the  oomoa  and  iris,  or  with  choroidal  complicatioiiB. 

Episcleritis  h  characterised  by  a  circumscribed  redness  and 
swelling',  reaerabling^  phlyctenular  coniunctivitis.escopt.  that  it 
ia  eituated  under  the  coTijunctiva,  and  its  blood-vesselB  are 
easily  distinguisbablo  £i-oiu  the  coujuuctivat  vmssols.  It  attnoks 
the  anterior  hemii>pht:re  of  the  sclera,  itti  must  frequent  nite 
being  aViout  one  fourth  of  an  inch  from  the  cornea  in  the  direc- 
tion of  the  nHiti  musclca,  near  their  iusertiou.  The  RwcUiug  is 
first  small,  reddish  yellow  at  the  eummit,  and  of  a  brighter  red 
colour  at  the  base;  gradually  it  gets  larger,  foraiiug  a  heini- 
apherical  prominence,  the  size  of  a  pea  or  a  amalE  beaiq,  and  at 
the  same  time  gets  darker,  nssmuing  a  violet  shado. 

When  at  soiiio  ditstaucu  from  the  cornea  it  may  run  a  favor- 
able tbough  a  tedious  course,  and  gradually  disappear  in  the 
course  of  some  weeks  or  months,  tho  violet  shade  panning  into 
B  slate  grey, and  then  becoming  lead  coloured,  and  finally  fully 
disappearing,  or  remaining  as  a  slight  disco! or Htion. 

The  cHUfe  of  epiHcluritis  ia  unknown,  Kllhough  it  is  thought 
to  be  ooDUected  with  a  rheumatic  diathesis,  for  it  sometimes 
attacks  thofio  who  are  subject  to  articular  rhounialism.  Females 
are  more  liable  to  the  alTection  than  niales,  and  adults  more 
than  young  persons.  It  hardly  requires,  noria  it  benefited  by, 
any  conrao  of  treatment  except  tho  use  of  warm  fouieututions. 
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ulcing-  with  rest  to  tlie  eye,  and  a  bandBge  and  dry  C0Tripre«s  to 
favour  absorption.  Tho  weariinj  of  blue-coloured  spectacles 
is  also  desirabltj,  to  guard  agniiiHt  a  relapse  from  atmospheric 
changes.  There  is  hardly  any  pain;  vision  is  not  in  the 
slighteat  dugi-ec  »ffL-(rtoil,  nor  m  ac<;oiriniodatioii  intiirforod 
with,  and  tho  only  incouvenience  is  the  dnration  of  thedisease, 
together  with  its  Hability  to  recur ;  otherwise  uncomplicated 
episcleritis  has  no  more  danger  than  phlyctenular  conjuncti- 
vitis. When,  however,  it  is  eituatod  close  to  the  cornea,  the 
iofiammatiou  ts  apt  to  oucrooeh  upon  tliut  mciubmuo,  and  pro- 
duce partial  opacity,  and  there  is  also  »oine  risk  that  tlio  opi- 
sctoritis  may  extend  to  the  deep  layer  of  the  acleraj  and  result 
in  staphyloma  of  the  choroid. 

ScJeritis. — For  n  long  tiino  I  refiiadd  to  admit  the  existence 
of  primary  inflammation  of  the  sclera,  and  was  in  the  habit  of 
teaching^  that  what  was  geoerally  called  scloritis  was  merely 
eclumii  of  tluit  cout,  caused  by  the  inilammation  of  the  iris, 
ciliary  circle,  or  choroid,  indacing  cffnHion  into  the  tisKues  and 
augmentation  of  the  vibreoua,  which  preF^see  upon  and  distends 
the  sclera;  hut  careful  attention  to  the  progress  of  some  cases 
of  staphyloma  of  the  choroid  convinced  me  of  the  primary  in- 
flanniiatioa  of  Iho  sclerotic.  Our  chances  of  obsen-ation  are 
comparatively  nire,  but  when  tlicy  do  occur  wo  notice  that  tbe 
choroidal  staphyloma  progreRseB  without  any  intraocular  pres- 
sure and  without  any  sign  of  iritis,  and  hence,  the  existence  nf 
choroiditis  being  excluded,  we  arc  shut  up  to  the  conclusion 
that  the  sclera  in  the  primary  seat  of  tbe  inflammation.  Indeed, 
cornea,  iris,  and  choroid  com  plica  tiuua  are  the  most  dlsusLrous 
consecjuenc-es  of  deep  scloritiB. 

KvrniO'iriiiH  cum.pl'ti-Mliftyi^. — In  those  caROft  BcleriliH  genfniilly 
begins  with  very  severe  inftaminatiun  of  the  whole  of  the  con- 
junctiva, accompanied  by  great  paia  and  lachrymation,  the  in- 
jection being  particularly  marked  at  the  limbus.  a  segment  of 
cornea  bocouiCH  involved,  and  presents  a  small  opuquo  appear- 
ance; there  is  sluggishness  or  immobility  of  the  pupil,  and  the 
ciliary  border  of  the  iris  is  engorged.  At  a  later  stage  the  iria 
becomes  adherent  to  the  lens  capsule,  the  aqueous  humour  gets 
muddy,  and  the  anterior  chamber  somewhat  deeper  tlian  in 
the   healthy  eye,  while  tension  ig  higher  than  aormal,  and 
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yoQ  will  notice  particularly  the  beightene<l  Beasibility  to 
tuacb. 

During  this  sta^  the  disease  dooH  not  show  its  localisation, 
lint  wliea  tlio  irifliiinmatnry  syiiiptomB  unbsido  a  distinct  swell- 
ing of  tlio  sclera  becnmP8  visible,  forming  a  livid  gmy-rcd 
homisphorical  clovation  near  the  cornea,  whilst  the  cornea  pre- 
sents a  greyish-whito  infliiromation,  which  may  extend  to  the 
centre,  and  tho  eclora  becomes  thinned  and  more  yielding. 
You  will,  thorofure,  percoivo  tlio  danger  uf  drupsy  of  the 
aqueouB  extending  into  the  deeper  BtractareSf  and  causing 
irreparahlo  damage  to  the  oyo. 

This  condition  calk  for  active  local  and  coostituticnuL 
treatment. 

Both  eyes  and  butly  must  have  absolute  rest ;  locally,  a 
strong  solution  of  atropine  must  be  used  thruu  or  fuur  times  a 
day,  along  with  warm  fomentations.  Unguent,  llydr.  c.  Bol- 
ladou.  shoulil  be  rubbed  in  round  thu  orbit,  and  bHsturH  applied 
both  to  the  temple  and  behind  the  ear,  dry  compresses  being 
OBod  at  night.  Mild  cathartics  and  tonics  may  bo  adrainiatered, 
and  the  application  of  twenty  or  thirty  leeches  round  the  orbit 
is  rocomuieuded  by  great  authorities. 

With  regard  to  operative  iuterforeuce,  I  tlmik paraeenteing, 
two  or  three  times  rept'ated,  the  only  operation  applicnhlo  to 
this  disease  in  the  first  stage ;  and,  if  1  may  bo  alhiwed  to  pnt 
a  comparative  value  upon  romediiil  mcuMuruK,  I  would  say 
that  one  paracentesis  is  worth  all  the  leeches  we  may  call  to 
our  aid. 

fri'Jf-rtomy  should  bo  performed  only  after  the  disease  has 
spent  iteelf,  for  when  the  acute  symptoms  have  disiippyared, 
and  the  iris  has  formed  adhesions,  we  are  iu  a  butter  couditiou 
to  judge  which  part  of  the  iris  ought  to  bo  excised  for  thera- 
peutic or  optical  purposes ;  and  during  the  progress  of  the 
disease  an  iridect-omy  might  have  a  tendency  to  complicate 
matters. 

Choroidtd  f-ompl tea t ions. — Sclerotitis  nearer  the  equator  fol- 
lows, as  a  rule,  a  more  chronic  coui-se ;  a  circumscnbod  patch 
of  the  sclera  loses  its  white  colour  and  assumes  a  dusky  hue ; 
gradually  this  becomes  more  limited  in  extent,  and  presents  a 
email  elevation  the  size  of  a  poa,  through  which  the  dark 
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choroid  ehines.  It  may  como  on  gradually  witliout  indication 
of  its  jipppoach,  ami  we  only  hocnmo  aware  o£  it  whon  lifting 
the  eyelid,  or  when  the  patient  tarns  his  eyeball  iu  alHluction 
the  nodulos  beeomo  visiblo. 

As  a  nile,  such  a  gmall  nodale  may  exist  without  aSoctinfif 
vision  in  tfae  sHghteat ;  but  when  there  are  two  or  thrM  ftuch 
nodoB  vision  in  doturiorated,  and  it  is  tfaia  deterioration  which 
causes  tlie  patient  to  apply  for  advice.  It  iBaeunimft  contiitiou 
of  things,  for  the  choroid  may  already  be  atrophied  and  adherent 
to  the  di.stoudfid  sclera,  and  thccorrofipondiugpart  of  the  retiun 
may  either  be  dragged  along  the  flclaral  staphyloma  and  atro- 
phied, or  it  may  be  detached  and  float  about  in  the  Wtreons, 
which  becomBH  soft  in  that  spot,  in  the  whole  of  it8  anterior 
part. 

The  distension  of  the  sclera  at  tho  postorior  part  of  the  eye, 
tioor  tho  ontranoo  of  the  optio  nerve,  cnllei)  iioMnnnr  $tiiphy' 
loma.j  we  ran  Btudy  more  minutely  by  means  of  tho  opbtbalmo- 
acope,  aud  we  ghall  consider  this  Rubjeot  in  a  fiubtiO({ueub 
lecture. 


BiSEMES  or  THK  IrJS 

Tho  iris  is  not  only  liable  to  suffer  from  various  forms  of 
iiiflunimation,  but  may  also  be  implicjited  in  any  ac;ite  pro- 
tracted disease  affecting  cither  the  conjunctiva,  the  cornea,  its 
neighbouring  episeleml  rejjion,  the  ciliary  nuisclft,  or  the 
anterior  part  of  the  choroid. 

When  a  foreign  body  is  lodged  for  any  length  of  time  iu 
thoHU  Btructurus  you  may  always  judge  of  tho  gravity  of  tho 
case  by  tho  appearance  of  tho  iris,  by  its  change  of  colour,  by 
its  dry  look,  and  by  the  slnggishncBB  or  irregularity  of  tho 
pupil ;  for  tho  flflvcrity  of  every  disenso  in,  or  accident  to,  thcso 
tifwuc-s  is  marked  upon  that  membni-ue.  In  your  examination 
of  the  iris — 

I.  Direct  your  attention  to  its  colour ;  comimro  it  with  the 
healthy  iris  o£  tho  other  eyo,  and  boo  whothor  it  has  undei-goue 
any  change,  for  inflammation  bore  changes  blao  into  greenish, 
browu  into  MMidish,  and  groy  int-o  a  groomsh- yellow  colour. 


MUTBOD  OF  EXAMTNATrON 


103 


AVTjoii  1)100(1  is  ofFuaocl  into  ttic  autorior  part  of  tho  vitreous 
the  iris  presents  ft  jii^oulitir  >^'nN.'ii  colour. 

The  arterial  distribution  will  account  for  this  change  of  the 
iris  and  its  sympathy  with  the  othor  stractaros.  Tho  anterior 
■  ciliary  arteriesj  which  supply  the  recti  musclar,  perforato  the 
ulei-otiu  uo«r  the  uoriiea,  and  upon  tlie  ciliary  muscle  they 
unite  with  the*  posterior  (loug)  ciliary  to  forui  thi)  urteriul  circle 
of  the  iris.  Before  penetrating  the  sclerotie  tho  anterior  ciliary 
arteries  give  off  brandies  to  tho  episcleral  regions  and  to  tho 
limbns  conjnnctivalis,  from  which  the  cornea  derives  its  prin- 
cipal nourishment.  Hence,  in  disttirbance  of  the  cii"Culatiou  of 
either  the  anterior  or  posterior  ciliary  artei-ios,  blood  ia  effused 
into  the  iris,  the  addition  of  whicli  to  its  natural  colour  givea 
rise  to  the  change  in  qutNitiou.  TImt  the  arterial  relation  is 
the  cauftu  of  the  clian^e  ia  ovidcnt  from  i\w  fact  that  tlio  pos- 
terior part  of  the  choroid  and  optic  uervo  may  bo  inflamed  and 
the  retina  detached  without  prudiieiiig  any  eliango  in  tho 
colour  of  thd  irisj  or  liaviug  any  elfcut  on  tho  action  of  tbo 
pupil. 

2.  See  whether  the  iris  presents  ita  uatnral  glistening  surface 
or  baa  a  dry  look. 

3.  Kxatnine  the  state  of  tho  popil,  cover  tho  eye  with  tho 
^03re1id  for  a  little ;  then  lift  the  lid,  and  see  whether  it  contracts 

readily,  or  is  slugg-ish  in  its  movements. 

4.  Put  in  a  few  drops  of  atropine  solution,  and  see  how  it 
^Xeapondti  to  tho  action  of  this  mydriatic.     Notice  whether  it 

dilates  regularly,  or  if  the  pupil  ia  drawn  to  one  side;  and  in 
tho  latter  case  see  if  it  arisen  from  adhesion  to  the  lens-capsule 
or  from  thickeuiug  of  the  nn dilatable  segment.  Dlroct  a 
pencil  of  light  upon  the  pupil,  and  see  whether  there  are  any 
black  or  brown  spotB  upon  the  capsule,  Indicating  a  former 
;k  of  iritis  or  old  adhesions. 
i>.  Examine  tho  pericorneal  regions.  When  tlie  iris  is 
inflamed  there  is  injection  round  the  cornea,  which  may  be  very 
alight.  The  chronic  form  of  inflarmnation,  indeed,  may  crce|» 
on  without  any  or  with  imperceptible  pericorneal  inOanuuatiou  ; 
but  ill  every  acute  attack  there  is  a  rosy  zone  of  pamllel 
Teasels,  closely  ranged  round  tho  cornea,  and  atriated  behind 
the  conjunctiva. 
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Thcro  may  also  bo  chomosia,  whirh  is  sometimes  very  con- 
aitlonibliij  especiifclly  in  tnniinaticj  lliough  rarely  in  idiopathic 
cases,  so  that  the  limbna  is  raised  liko  a  red  or  bluiah-red  ring 
round  tlie  cornoa. 

Th«  swelliug  of  the  conjuactivumay  go  on  to  a  considerable 
extent,  and  involve  the  subcuujuuctival  tititjue  aud'  upper  eye- 
lid, which  also  becoiueii  uudemuluus. 

This  is  a  goneral  oiitliiio  of  tho  locjil  symptoms  of  inHamma- 
tioa  of  the  iris.  In  an  ocuto  nttock  wo  have,  bosides,  the 
following : 

Qentral  symptoms. — There  is  lancinating  pain,  situated  at 
first  in  the  interior  of  the  eyeball,  and  then  extending  to  the 
Eorohoad,  temple,  and  giuns,  and  to  some  othor  branches  of  tho 
Rith  nerve.  Wlion  aucompauied  with  tlirobbiu^  tins  iiidiuales 
an  unfavorable  condition  of  things,  for  when  long  continued 
it  in  generally  a  sign  of  the  cominpncomeut  of  suppuration. 
Wlion  there  ia  violent  pain  in  the  back  of  tho  head  it  shows 
the  presence  of  irido-choroiditis. 

The  pain  increases  towTirds  evening.  Sometimes  it  com- 
monccs  at  midnight  and  lasts  till  morning,  when  it  has  a^SDmod 
the  charaotor  of  a  dull  aching'  juiin  in  tlio  oyehutl,  inul  ia  ooca- 
fiionally  of  a  lancinating  nature.  Thewe  noctnmal  exacerbations 
may  cause  coiistitutionul  disturbance — feverishness  and  im- 
paired appetite — and  in  children  cerebral  disturbance  may  be 
produced. 

PhotopTioliift  and  laehrvroation  are  mrely  altogether  abjient, 
but  are  generally  very  flight,  and  uevur  tu  the  same  degree  atj 
in  kenititis. 

Ffunn-fi  ofirUifi. — The  different  forms  of  Inflamination  of  the 
iris  may  be  divideil  into — 1.  Hyperajmiaof  the  irts.  2.  PlnBtic 
iritifl.     8.  Seroaa  iritis.     4.  PnrenchymatonB.     5.  Syphilitic. 

Simple  hyperanii'i  of  the  iria  is  caused  by  irritation  of  those 
parts  which  have  an  arterial  relation  to  the  iris.  It  is  charao- 
terised  by  pericorneal  injection,  and  the  changes  of  colour  just 
mentioned  aro  pnrticularly  well  marked  on  account  of  tho 
cloarness  of  tho  aqueous  humour,  which  undergoes  no  change. 
Thoro  is  also  slnggishncss  of  the  pupil ;  the  lino  of  demarca- 
tion, however,  between  simple  hypenemia  and  change  in  the 
stroma  of  the  iris  is  so  fnint  that  it  is  sometimes  difficult  to  say 
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whon  tho  one  ends  and  the  other  begins;  the  same  oaso  imty 
one  day  be  Hiinple  hypersBrnia  iiud  Uio  next  acuta  iuflaramntion 
of  the  iria. 

When,  a  foreign  body  is  lodged  in  tho  corneal  epithelium 
there  is  inflflnimatioin  of  the  conjunctiva,  but  when  the  foreign 
body  is  lodged  in  the  coraea  proper  the  inflaminatiou  extends 
to  the  ciliuty  circle  and  iris,  and  we  have  hyperiemia.  This 
condition,  when  long  protracted,  leads  to  a  change  in  tho 
Btroma  of  the  iris— exudation  of  fibrine.  When  the  fornign 
body  18  lodged  in  the  ciliary  circle  the  transition  from  hy- 
pereemia  to  suppuration  is  very  rapid.  Tho  following  is  a  case 
in  point : 

Foreign  hody  Iwlgod  in  the  ciliary  retfion,  loukiny  to  the 
atpieous  r?wt7n^j«r.^JamL«H  C — ,  age  21^  irondnwser,  was  ad- 
mitted into  the  Ophthalmic  Institution  on  the  evening  of 
Beptember  14th,  1880,  with  apiece  of  steel  in  tho  loft  eye. 
Tho  foreign  body  strufik  the  cornea  a  little  b<>low  the  c^entre, 
and  in  a  downward,  slanting  direction,  traversed  the  aqueoua 
chamber^  and  became  entangled  in  the  ciliary  region.  Two 
hours  after  the  accident  a  small  glistening  part  of  tho  steel 
could  be  seen  upon  tho  ciliary  mnrgin  of  the  iris,  tho  aqneous 
hnmourheing  clcar,aud  tho  iris  slightly  hyponomic.  The  eye 
was  dressed  and  tho  patient  sent  to  bed.  Nost  morning  we 
found  tho  iris  thickened  by  exudations  and  the  piipil  immov- 
able, a  thin  memlimne  having  already  formed,  which  filled  the 
whole  area  of  the  pupil.  The  foreign  body  could  not  be  seon, 
being  enveloped  iq  a  greyish  membrane.  Indeed,  this  was  the 
beginning  of  the  suppnnttive  stage.  The  stool  was  extracted, 
and  two  days  later  we  found  n  small  quantity  of  pus  at  the  site 
of  the  injury. 

In  cases  of  comparatively  slight  Bcoidoats  to  thn  cornea  with 
ptecetj  of  coal  tho  inflammation  rapidly  spreads  to  the  iris,  and 
.produces  hypopion.  Bearing  these  facte  in  mitid  you  will  be 
able  wore  readily  to  appreciate  the  nomenclature  generally 
adopted  by  writers.  Tou  will  take  them  as  broad  landmarks 
to  guide  you  in  your  study,  but  will  understand  that  there  are 
many  intermediate  stages  presenting  choracteristio  features, 
which  cannot  bo  limited  to  any  of  these  classes. 

Plastic  iritis  is  characterised  by  an  effusion  of  lymph  at  tho 
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ejges  of  the  popil  and  into  the  stroma  of  the  iris.  Tlic  oxa- 
datiou  iu»y  extend  to  both  surfaces  of  the  iriA  and  to  tho 
aqueous  humour,  which  becomeH  turbid.  Th©  pupil  becomes 
cloudy,  suid  is  covered  by  a  thin  web  of  fibriuej  aud  hence  wo 
find  loss  of  brillioucy  of  tho  iris,  which  has  a.  dry  look.  Im- 
mobility of  the  pupil  iti  more  coinjilute  than  in  hypericniia,  but 
change  of  colour  is  not  so  well  marked  on  account  of  the  tur- 
bidity of  tho  aquonus  humour,  aud  alao  on  account  of  tho  change 
iu  tho  Btroma  of  the  ins.  This  condittoBj  when  pushed  to  any 
exti^nt,  or  when  uot  roHovod  by  mydriatics^  may  lead  to  per- 
maueat  adhc»ioiis  of  the  iris-circle  to  the  leuN-cap»iile  (syuechia 
poatorior),  and  the  pupil  may  become  obliterated. 

8ertnt«  iniiK. — Dropsty  uf  the  aqueous  ehamlwr. — In  this  form 
of  iritis  there  is  a  hyperKucrotioa  of  the  aqueous  humour,  in. 
stead  of  a  fibrinous  esudatioQ.  lb  gvnemlly  pursues  n  chronic 
conrne.  Pericorneal  injection  is  leas  marked  tlmn  in  the  plash'c 
form,  tho  af|ueoufl  humour  is  Idrs  turbid,  discoloration  of  tho 
iris  is  sliyht,  the  piipil  is  slightly  dilat^td  and  pushed  back  by 
the  aqueous  humour,  leaving  a  deep  anterior  chamber,  De»ce- 
met's  menibrane  is  cloudy,  and  BomeLimea  assumes  the  form  of 
pnnctative  keratitia.  TcnBion  of  tho  eyeball  is  incresised,  and 
it  is  thia  ijicreaeod  tension  of  thtj  eyebnll  which  rendora 
this  form  of  iritia  very  dangerousj  fur  if  not  arrested  it  may 
pivo  rise  to  irido-choroiilitis  and  to  glaucomatous  com- 
plications. 

Fafenchijmntoux  iriiin  congiata  in  a  swelliag  of  the  merabrano 
and  hypertrophy  of  its  c-ellular  elements.  New-formed  blood- 
vessels appear  upon  its  tsurfaee,  along  with  smiill  piipilliform 
elevations;  aud  the  chani^o  in  colour  of  the  iris,  iillhongh 
present,  is  not  sn  well  nmrkeil  as  in  hyperemia.  This  form 
has  a  gfreftt  tendency  to  be  followed  by  posterior  adheeioos, 
which  take  place  at  the  various  elevated  points,  and  sometimeH 
by  suppuration,  which  pursues  a  very  rapid  course. 

Syfthiliiic  iritis  is  only  another  form  of  tho  pareuchymatons 
variety.  Its  chief  distinctive  character iw tic  is  that,  instead  of 
the  whole  iris  bein|^  studded  over  with  excroBcencos,  the  dis- 
ease is  confined  to  one  or  two  npota,  whilst  the  reat  is  of  per- 
fectly normal  apiM?aranco.  One  fourth  or  one  half  of  the  iris 
is  changed  iu  colour  and  swollen ;  blood-vessels  form  upon  it; 
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then  small  ulcomtions  arc  formed,  called  ronrlylomatoua 
nodules  or  pustuloH.  Thpse  puHttiles  niny  occupy  any  part 
of  the  iris,  and  the  pupil  may  be  dragged  towards  that  p»rt, 

Virchow  deBcribes  condylomata  as  gummy  tubercles,  a,ud  Ibis 
has  Bulist<iueutly  been  confirmed  by  Colberg,  who  found  that 
they  were  compoeod  of  a  cellular  element  uf  new  formation, 
with,  a  largo  number  of  free  nuclei  surrounded  with  a  mans  of 
blastema;  there  were  alHO  some  spindle-shaped  ccllfi  dtspofted 
in  linos,  tho  vostigea  of  veasela  in  process  of  formation. 

SyphiliB  may  give  rise  to  serous  or  other  fomia  of  iritis,  bat 
these  pustnlcs  or  condylomata  of  the  iris  are  so  characteristic 
that,  whenever  a  patient  presents  himself  with  such  a  form  of 
iritis,  you  may  safely  a*k  him  when  he  had  a  chancre,  and  you 
will  find  either  that  he  is  at  present  aiiffcriiig  frum  a  primary 
Bore  or  that  bo  suffered  some  timo  ago^  and  hud  been  improperly 
treated,  or  nut  treated  at  all. 

Itis  remarkable  how  little  photophobia  or  lachrymation  there 
til  in  some  of  those  cases,  especially  at  tho  commoncemoDt  of 
the  affection.  Some  of  the  oat-door  patients  at  the  hospital 
get  cured  without  being  confined  a  single  day  to  the  house; 
but  when  neglected,  and  the  disease  allowed  to  run  its  course 
nnchecked,  tho  inHnmmation  extends  to  the  ciliary  circle,  and 
then  there  is  the  accession  of  all  the  symptoms  of  acute  iritis. 
The  same  is  the  case  iu  a  relapae.  There  is,  besides,  in  these 
neglected  cases,  tho  risk  of  its  extending  to  the  choroid  and 
retina,  terminating  in  choroi do-re  tinitis. 

O'uuifi. — I  have  already  mentioned  to  yon  incidentally  that 
iritis  may  bu  caused  by  injury  to  the  iris  itself,  or  to  those  parts 
which  stand  iu  arterial  relation  to  it. 

With  regard  to  tho  iris  itaelf,  iridectomy  shows  uh  that 
this  raembrano  may  bo  cut,  and  a  portion  of  it  removed  with 
perfect  impnnity ;  but  when  it  ia  lacerated,  bruised,  strangu- 
lated in  a  wonnd,  or  caught  in  a  cicatrix,  the  danger  is  great, 
not  only  to  the  deep  Btrnctures  of  the  same  eye,  but  to  those 
of  tho  other  eye.  I  shall  return  to  this  subject  in  our  conai- 
deratiun  of  sympathetic  inflammation. 

Idiopathic  iritii;  may  attack  persons  of  all  ages.  Syphilitic 
ftnd  gonty-rheumalic  and  strumous  subjects  arc  most  liable 
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Among  the  eav.Ultt'g  canms  may  bo  montioned  exposure  to 
iiDdden  chongcH  of  tomperature,  cold  dnitights,  a  severe  drouch- 
iug;  anxiety,  grief,  and  aleopleastiess  may  indace  it  in  persons 
predisposed  to  congestion  of  tliB  internal  structures  of  the 
eye. 

Ti-eaiment. — Our  efforts  must  be  directed  to  obviate  tli© 
tendency  to  adhesion,  and  to  effect  this  we  huve  a  powerful 
agent  in  atropine,  V.  Graofo  nnd  Doudors  have  bIiowu  how 
rapidly  thiH  nuhiHtnnce  is  absorbed  by  the  tissues ;  and  it  has 
been  fonnd  that  the  aqiienns  humonr  drawn  from  an  atropinised 
eye  of  a  rabbit  contains  as  much  of  the  alkaloid  as  is  sufficient 
to  produce  mydriasis  in  Another  animal.  In  recent  cams  of 
iritis,  when  the  adhesions  are  fresh,  we  find  that  the  installation 
of  the  atropine  solution  breaks  up  the  adhesions  and  the 
fibrinous  exudations  in  the  area  of  the  pupil,  and  puts  the  cyo 
at  once  in  a  favnumblu  condition  for  rosulution.  The  solu- 
tion in  cases  of  iritis  must  be  strong  (six  grains  to  the  ounce), 
of  which  six  drops  should  be  naod  throe  times  a  day.*  The 
eye  shonld  bo  kept  closed  and  painted  over  with  the  Extract. 
Beliudonnso,  or  grey  ointment  is  applied  to  the  eyebrow  and 
temple. 

V.  Graefe,  Desmarrea,  and  all  eminent  ophthalmologists 
recommend  leeches  to  the  temple,  and  it  is  goncnilly  thought 
that  the  abstraction  of  blood  facilitates  the  action  of  tho 
atropine  and  other  remedies;  but  I  have  no  experience  of 
leeches.  Laxatives  are  of  great  importance  aa  favouring  the 
action  of  both  local  and  tntomal  remedies. 

It  is  well  to  begin  with  blue  and  colocyuth  pill  or  01. 
Rieini,  uccordiug  to  circiimstauces,  followed  up  by  warm 
drinks  and  f  oot-batbs,  to  promote  the  action  of  the  skin.  This 
treatment,  followed  up  by  a  mild  merourinl  course,  consisting 
of  hydr.  and  quinine  pills,  is  gencmlly  BufBcientj  in  tbe  course 
of  a  week  or  ten  days,  to  prevent  complications. 


*  In  Bam«  jiiiticntB.  tlie  apiilicuition  of  the  solution  of  atropine 
produoea  crjsipdoA  of  ch^  face.  For  ouch  idkisjiLcra^ies  Eiii«et  Hart 
and  StrvHlfcild  bavo  introduced  gelatine  disua,  which  may  hri  iiafclj 
iipplii>d,  as,  on  beiug  placvd  in  the  conjunctival  sao,  the;  dikHoIro 
gradually. 
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When  niihesions  have  already  taken  place  the  atropine  solu- 
tion bHouW  bo  loss  strong-,  and  administered  only  once  a  day, 
tlie  eyelid  being  Itept  painted  witH  the  Extr.  BelUdonnie, 
The  patient  must  avoid  alcoholic  drinks  altogether,  and  this 
rult)  must  be  striotly  adhered  to  iu  all  the  internal  a£Foctiona 
of  the  eye. 

With  regard  to  operative  intorfprcnco,  a  largo  iridectomy 
is  recommended  by  one  writer,  but  Rnch  an  operation  onght 
never  to  be  performed.  Do  not  touch  an  iris  in  s  st^ate  of 
inn»mimttion,  or  you  will  find  that  it  will  resent  your  inter- 
ferenoe,  and  the  pupil  you  have  made  will  bood  close.  If  you 
cannot  provcut  adhesion  by  medii:al  troatmont  let  the  inflam- 
mation take  its  course,  and  you  will  have  an  opportunity,  aome 
six  months  later,  of  operating  for  artificial  pupil  with  moro 
chance  of  success. 

A  paracentesis  may  be  necessary  when  you  see  that  the  iris 
has  a  tendency  to  aiippnrate;  and  in  serous  iritis  paraceuteeis 
ia  not  only  desirable,  but  absolutely  ueceseary,  and  sometimes 
two  or  three  rofjotitions  of  the  operation  may  be  required  to 
prevent  the  dnipHJcnil  iufiltnttiou  estoniling  to  the  choroid. 
An  eye  affected  with  Byphilitic  iritis  sho-uld  not  be  touched  with 
an  instrument  ou  any  account,  not  even  for  the  performauce  of 
a  simple  paracentesis. 

In  caBOB  of  sypliititic  iritis  the  following  conrse  may  bo 
adopted  : — After  the  administration  of  Pil.  Hyd.  c.  Colocyn- 
thidis,  ordor  Ol.  Torobinth.,  half  a  t&aspoonf  ul  three  times  a  day, 
in  Synipi  Aurantii,  and  cnutinuo  this  for  antno  days,  with 
warm  drinks  and  foot-baths.  Then  order  Pil,  Hyd.  c.  QniniEB 
threo  or  four  times  a  day,  and  tho  Unguent.  Hydr.  ^j  to  bo 
rubbed  into  the  armpit  every  day ;  warm  baths  may  be  taken 
twice  a  week. 

When  the  gums  begin  to  get  tender  discontinue  the  pills, 
and  give  internally  potasBium  iodide.  Should  symptoms  of 
mercnrinli nation  supervene  discontinue  the  ointment  also,  and 
'keep  the  patient  exclusively  upon  the  lod.  Potass.,  of  which 
3j  may  be  given  three  tiuioa  a  day.  Tho  strong  atropine  solu- 
tion with  grey  ointment  should  be  used  fur  a  considerable  time. 
The  drops  may  bo  porsevored  with  for  a  month  or  longer  after 
the  genend  inflammatory  symjitoms  have  disa]}pearod. 
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Fpnctidnal  Beiunoembnt  op  thk  Ibis 


These  arc — 

1.  Dilatation  of  tTio  pupil — mydriasis. 

2.  Coutraction  of  the  pupil — tnyoais. 
8.  Tremulous  iria. 

Tou  hare  al  ready  seau  tliat  the  iris  regulates  the  quantity 
of  light  to  be  (Mimifcteil  into  the  eye,  and  that  it  is  controlled 
by  the  "motor  oculi/'  which  contracts  the  ephiuctor  iridis^oud 
by  the  sympathetic,  which  supplies  the  dilator. 

Prom  the  retina  an  impression  is  conveyed  to  the  "brain  by 
meauH  of  the  optic  nerve,  and  ia  then  reHyct^d  through  the 
laotor  ocoli,  causing  the  iris  to  contract,  la  strong  light, 
therefore,  the  pupil  contracts,  and  in  darkness  it  dilates.  When 
the  rotiuiL  in  JninenHible  to  light  no  Impresttinn  is  conveyed  to 
the  brain,  and  there  is,  therefore,  no  reflex  action  to  cause  the 
pupil  to  contract,  and  it  remains  permanently  dilated.  On  the 
other  hand,  the  movement  of  the  iris  may  be  perfect,  and  yet 
there  may  be  complete  blindness,  when  the  conducting  power 
of  the  optic  nerve  and  the  rellux  action  through  tho  third  aro 
unimpaired,  but  the  existence  of  braiu  lesions  praveuts  the 
patient  from  perceiving  the  image  formed  upon  the  retina, 
and  extcriorating  it. 

You  are  aware  that  the  fuuctinnal  derangements  of  tho  iris 
are  somotimoa  sympathetic  with  cerebral  and  other  diseases; 
thns,  dilatation  of  the  pupil  is  caused  by  coucussiou  of  the 
brain,  hydrocephalu.'*,  and  poiHoning  with  coal  gu*i,  lead,  or  bel- 
ladonna; while  cuntracticn  of  the  pupil,  uu  the  other  hand, 
may  be  the  result  of  disease  of  tho  pons  Varolii,  hydrophobia, 
or  ]Knsoning  with  opium.  In  apoplectic  cffusioQ  at  the  base  of 
tho  brain  there  is,  at  first,  dilatation  of  tho  pnpil,  while  in  tho 
state  of  reaction  the  pupil  is  contracted.  In  basilar  momQ> 
gitis,  on  the  contrary,  the  pnpil  \n  at  first  contracted,  and  in 
the  advanced  stage  dilated.  In  hysteria  the  pupil  is  contracted 
at  the  comraeucemeut  and  dilated  during  the  attack.  The 
pupil  is  also  strongly  contracted  iu  cases  uf  obstinate  constipa. 
tieu,  or  in  irritation  uf  the  digestive  organs. 
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lu  locomotor  ataxia  there  n  in  the  lirst  stage,  aa  s^own  by 
Argyll  Bobertsou,  iutim^bUity  of  the  pupil  to  light  [ubolitiou 
of  tactile  HoutiibiliLy),  while  itti  action  is  unimpaired  iu  accom- 
modation for  near  ubjectn ;  but  when  the  dtHeaee  is  well  de- 
Vflopod,  and  eBpecinliy  when  tho  spinal  nervee  aro  iuvolvodj 
the  pupil  UycomoH  widely  dilated. 

The  change  in  the  action  of  the  pupil  in  thoae  disensesj 
however,  fidU  within  tho  province  of  the  physicianj  and  in 
Ophthalmology  we  are  more  concerned  iu  idiopathic  derange- 
ments of  tho  iris.  When  you  bear  iu  mind  that  contraction 
88  well  as  dilatation  of  the  pupil  may  be  caiiBtd  either  by  irri- 
tation of  tho  corresponding  nerve,  or  by  paralysis  of  its 
antagonist,  you  will  readily  appreciate  the  modus  ojKrandt ; 
thus : 

Idiopathic  myJi-iasis  in  aa  abuurmal  dilatatiou  uf  the  pupil, 
with  immobility  of  the  iris.  It  Is  generally  confined  to  ouo 
eye,  being  rarely  binocular,  although  it  disturbs  binocular 
vision,  until  the  patiout  haa  accuiHtumod  himself  to  ^upproi^s 
the  intlislinct  image  of  the  affected  eye.  It  is  generally 
caused  by  paralysis  of  the  third  nerve  (paralytic),  and  only 
occasionally  by  imtation  of  the  sympathetic  (spasmodic).  The 
affection  may  be  Uuilt'ed  to  the  nerve-hbres  which  supply  the 
Bphinctor  iridis,  oi  it  may  involve  those  which  supply  the 
ciliary  muscle,  when  accommodation  may  also  be  interfered 
with.  The  dilatatiou  may  bo  partial,  or  so  complete  that  the 
iris  is  concealed  behind  the  Umhiis  eonjunclivalui.  It  may 
supervene  without  any  persisting  disease  or  inflammation,  but 
is  sometimes  traumatic,  caused  by  a  blow  on  the  eye  or  on  the 
head.  Cold,  after  perspiration,  is  a  common  cause  of  mydriasis, 
and  the  irritation  uf  the  sympathetic  may  bo  iuduced  by  in- 
tcstinsil  wonns,  wliile  rheumatism  may  also  cause  it. 

Mydriasis  is  sometimes  congenital.  An  official  of  this 
ophthalmic  hospital  has  bad  the  pupil  nf  his  left  eye  perma- 
nently dilated  from  infancy,  and  has  novor  been  incon- 
veniencod  thereby. 

Trvatttumt. — Constitutional  treatment  is  the  most  reliable, 
antiphlogistic,  antirheumatic,  or  anthelmintic,  according  to 
the  exciting  canae.  You  should  study  carefully  tho  uiutue  of 
mydriasis,  for  it  may  be  tho  precursor  of  serious  brain  affec- 
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tion.  Tf  it  Bi-iHe  from  lesioiiH  of  the  tliird  norvej  local  f«m- 
dizacioa  may  bo  of  some  vlbc,  especially  when  combined  with 
the  exercise  of  the  internal  roctas  in  converging  the  optic 
nxia,  and  tlni!»  stiinuUting  the  tbird  nerve.  Mercury  and  lod, 
Putassium  are  the  moat  reliable  drugts  iu  this  case,  nol  on 
account  of  their  antiHyphititic  action,  bnt  from  their  useful- 
nesa,  as  shown  by  experience,  in  oil  coaoa  of  paralysis  of  the 
ocular  muscles  of  undoubted  idiopathic  origin.  I  have  tried 
paracentesis  of  the  cornea,  and  then  tonching  the  im  with  a 
thin  silver  probe ;  but  I  find  tlint  as  soon  aa  the  a<|ueou8 
humoar  had  collected,  the  iri»  dilated  again.  Eserine  is 
equally  disappointing  in  its  effects. 

Idwpathie  myoais  ia  that  condition  of  the  Iris  in  which, 
without  any  preceding  iuUanimatory  cundttiun  or  adhoaioii, 
the  pupil  is  abnormally  contracted  to  the  size  of  a  pin's  head 
or  even  the  point  of  a  needle,  remaining  perfectly  circular  and 
btaclc,  and  reacting  onl)*  slightly  or  not  at  all  to  atropine.  It 
limits  the  field  of  vision,  and  images  are  indistinct.  As 
already  indicated,  it  may  be  caused  by  irritation  of  the  third 
norvo,  or  by  paralysis  of  the  sympathetic.  ThiH  may  be  the 
case  in  direct  compreftHinii  of  the  sympathetic  in  the  neck  by  a 
tamour,  or  may  be  associated  with  nyatagmns  (rolling  of  the 
eye  ball). 

Treatnteni  mnflt  he  directed  to  the  canse  of  the  diseoeo,  and 
if  both  irides  are  afitected  the  formutiou  uf  artiticial  pupil  is 
the  only  remedy. 

Tretnuloits  iris. — 1  still  adhere  to  the  old  opinion,  that  the 
principal  cause  of  this  condition  uf  the  irin  is  a  high  degree  of 
softening  of  the  vitreons  hnmour,  either  in  its  totality  or 
throughout  a  considerable  portion  of  it ;  for  I  have  carefully 
examined  my  ca^es  of  extraction  of  cataract,  and  find  that 
tremulous  iris  after  extraction  is  the  exception.  After  difslu- 
catiou  of  the  lens,  however,  when  the  sconula  has  been  rup- 
tured, the  iris  is  tremutuus.  Tikis  condition  does  not  call  for 
any  treatment. 
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Gentlchbn, — Het^roplasias  of  the  iris  are  comparatiyely 
rare,  and  arc  geuerally  cyetic  or  pigmuutous,  or,  if  imiligQant^ 
most  frequently  melanotic.  The  tunioiir  which  I  nm  about  to 
deecribe  is  very  rare  indeed.  Prof.  Hirscliberg,  who  saw  the 
ca»e,  says  it  is  only  the  second  on  record,  tbo  first  being  one 
recorded  by  v.  Oraefer  and  calls  the  tumour  "  Granulations 
Geechwubt  " — grauulatioa  tumour. 

Mr.  C — ,  aged  sixty-two,  niei-chnnt,  cousulted  me  in  May, 
1879,  for  an  eyo  affection  of  forty  years'  stonding.  Ho  had 
always  enjoyed  good  health,  nntil  one  cold  winter  day  he  put 
on  thin  boots,  got  hie  feet  wet,  and  was  attacked  by  severe 
iuflueuza,  coiuplicatt-d  with  iiiflaininatioo  of  the  eyes;  since 
that  period  be  haa  auSered  fi'um  diuiuesb  vt  yiBioa,  His  hear- 
ing was  also  affected  at  the  same  time ;  it  first  became  morbidly 
acuta,  tlion  dull,  and  ho  is  now  very  deaf.  He  has  had  no 
rheumatism  nor  exanthematous  diaeaso,  and  there  is  nothing 
remarkable  in  the  family  history.  He  has  had  eight  children, 
of  whom  six  are  alive;  one  of  his  daughters,  twenty-one 
years  oi  age,  suffers  from  epileptic  £te. 

His  light  eye  showB  diffused  corneal  opacity  from  old 
keratitis  ;  the  pnpil  ia  not  dilatable  by  atropine  on  account  of  a 
false  membrane  in  front  of  it,  which  is  not  intact,  bnt  presents  a 
fenestrat«d  appearance.  On  the  cornea  of  the  right  eye  there 
ia  a  thin  nebula  ;  the  pupil  is  irregularly  dilatable,  a  tumour 
■  being  situated  upon  the  iris,  from  tho  circular  fibres  don-n  to 
B  the  ciliary  border,  and  encroaching  upon  the  membrane  of 
I  Daaoemet.  When  a  poucil  of  light  is  directed  upon  it,  it  Booma 
I      to  have  an  attachment  both  to  the  iris  and  cornea.     It  is  lobn- 


tion  of  the  tumour,  and  shows  also  large  Bubcoajuoctival 
TOBsols  proceeding  to  it. 

The  peculiar  cliaractoriHtu"  nf  this  tumour  is  that,  fit  inter- 
vals of  troTTL  four  to  sis  weeks,  it  blooda,  the  blood  filling  the 
anterior  chamber,  owing  to  which,  vision  is  obscured  for  a 
week  or  ten  days,  when  the  Wood  i&  absorbed  and  eight  re- 
eatablii^hed. 

When  it  was  explained  that,  from  the  eitnation  and  attach- 
ment of  the  tumour,  any  attempt  at  romovnl  was  apt  to  give 
rise  to  profuse  htoniorrhago  and  other  complications,  and  also 
that,  at  no  distant  period,  the  opacity  of  the  lens  would 
become  completed,  roijuiriag  extraction,  the  patient  preferred 
to  do  without  sargical  interference  in  the  nicantimp,  especially 
us  he  derived  coiisideralilo  benefit  from  the  application  of 
atropine. 

But  ill  the  middle  of  October,  1879,  lie  presented  liiinself 
with  a  quantity  of  blood  in  the  anterior  chamber,  60  profoec 
as  to  fill  it  up  and  puKh  the  iris  backwards.  In  this  prodicA- 
ment  I  recommended  a  pEiracentesis  to  remove  tlio  blood.  I 
introduced  a  speculnm,  and  fixed  tho  eyeball  with  forceps  at 
the  upper  vertical  meridian,  and  with  a  broad  needle  pierced 
the  corneal  circnmference  at  the  lower  margin.  The  (pmntity 
of  blood  which  issued  was  alarming,  find  no  sooner  was  the 
anterior  cliamber  cleared  than  there  was  another  gush,  and 
we  had  to  deal  with  a  aucccsaion  of  these.     We  were,  however. 
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uni*mittirg  in  tho  pumping  procoss,  autil  ab  last  the  flow  of 
Ijlood  seemed  to  be  exhausted,  and  the  aqiirouA  humoar  was 
only  thinly  coluurod.  Four  days  ufter,  the  auterior  chamber 
olearud  up  entirf  ly,  and  since  theu  (now  twejjty-trae  moalhs  ago) 
thyre  has  hoeii  no  nicurrcnne  of  bloodiiif*.  Thia  is  tho  longest 
respite  he  has  over  had,  nnd  the  tumour  is  now  ratluT  Iprk  in 
BiBe,  the  bread  haKe  hnTinfif  gradually  diaappoarcd.  Whcu  he 
first  came  hi?  eould  not  distiuffuish  any  type,  but  now  he  can 
see  with  tho  left  eyo  No.  12  SuoUuii.  I  deem  it  worth  while 
I  to  cB.ll  your  ftpociul  attention  to  this  casej  both  on  accoant  of 
I      its  rare  occarrence  and  the  alleviation  of  the  symptoms  by 

It  is  remarkable  to  what  extent  toars  in  tho  sclcrotio  heal 
without  detriment  to  vision,  even  when  accompanied  with  pro- 
lapse of  tho  vitreous,  if  tho  wound  be  not  very  coarse.  Not 
long  ago  Mr  John  R — ,  a  largo  millowner,  while  superin- 
tending  the  trial  of  a  new  engine,  was  struck  by  a  piece  of 
iron,  which  made  a  horizontal  section  of  the  sclerotic  of  the  left 
eye  to  tho  extent  of  a  quarter  of  an  iuch,  permitting  aomo 
escape  of  vitreous  humour.  I  was  soon  in  attoudancG  and 
Btitchc-d  up  tho  wound,  which  healed  without  the  least  impair- 
ment of  vision. 

InjurU-g  of  the  iris. — Whon  the  iris  is  compromised  in  tlie 
scleral  wound  tho  tlangtr  is  much  tuore  seriouSj  and  when  a 
portion  of  the  iris  protrudes  through  the  wound  in  the  sclerotic, 
it  becomes  necessary  to  remove  tho  protruding  portion,  eo  as 
to  set  tho  rest  afloat  in  tho  aqueous  humour.  Thoro  ia  generally 
some  bleeding  into  the  vitreona  in  such  accidents. 

The  case  ia  still  more  complicated  when  the  laceration 
iavolvos  tho  iris  and  ciliary  margin,  producing  hernia  in  that 
region. 

Tho  part  of  the  iris  which  protrudes  through  tho  opening 
should  alnnc  bo  rcniovod,  while  the  ciliary  circlo  mnat  on  mi 
account,  be  interfered  with,  and  the  conjunctiva  should  be 
brought  together  with  £ne  sutures,  so  as  to  favour  tho  return 
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of  the  hernia.     From  my  own  experience,  and  from  that 
others,  I  have  come  to  the  conclusion  that  uxcinion  of  the  tissm 
of  the  ciliary  rogiou  is  apt  to  terminate  in  suppumtion  of  the 
globe. 

Cask. — David  M'C —  was  admitted  January,  1880,  with 
tear  in  the  upper  and  outer  margin  of  the  cornea  and  ciUai 

Wia.  4/0. 
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Taken  befotr  removiJ  of  UgittnrOH. 

region  of  the  loft  eye,  the  iri»  and  ciliaiy  muscle  protrude 
and  tho  anterior  chamber  was  fillud  with  blood  ;  the  eyebt 
was  aoft,  and  thore  was  no  vision.  I  resected  the  iris  nt  th^ 
margin  of  the  comea,  b\it  tho  rest  I  brought  together  witli 
two  silk  ligatnres  (a»  shown  in  Fig.  40).  I  made  at  the  eame 
time  &  punuture  in  the  lower  margin  of  the  cornea,  letting'  out 
Iho  blood  in  tbo  anterior  clmmber.  Forty-ei^ht  hours  aftor 
tho  operation  the  pationt  was  able  to  soc,  and  on  tbo  Tourbh 
day  the  ligatures  wore  removed. 


FOSMATION  Of  AUTIFICUL  PcTa 

This  operation  has  for  its  object  the  opening  of  a 
through  the  iris  for  the  r.iys  of  light,  when  the  natural  passagfl 
IB  eloitixl  or  occluded  by  some  pathological  condition.  It  was 
first  performed  by  Cbeseldon  in  1728,  and  for  a  long  period 
was  considered  a  dangerous  operntton,  which  ought  to  be 
sorted  to  only  in  desporate  emergencies.  But,  owing 
improved  methods,  it  is  now  frequently  performed  without  ris 
or  danger,  and,  indeed,  it  is  odo  of  the  safest  operations,  ai 
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yields  very  Hatisfuctory  resulta.     IE  properly  done,  it  may  even 
be  practisetl  on  oiit-door  patients. 

Wc  form  nn  artifioin.1  pupil  in  the  following  cases : 

1.  In  central  opacU'j  of  the  cornea,  when  bo  extousivo  oa  to 
obstruct  viaiuu  aud  annoy  the  piitlcut  when  facing-  the  light. 
In  this  caso  wo  makcj  the  pupil  t.ippuMte  the  traiisparcnt  portiou 
of  the  cornea. 

2.  In  xGiutlar  cataract,  i.  f-.  when  there  is  ft  transparent  rone 
at  the  margin  of  the  lens,  and  hence  we  direct  the  pupil  so  us 
to  face  the  tranqjsrent  portion  of  the  lena  {sec  "  ZoiiuEar 
Cataract"). 

3.  When  the  tiutural  pupil  has  boon  clowd  by  adhesion  to 
the  lens- capsule  (posterior  Hynechiii),  either  simply  or  when  it 
bos  been  oc<-'liided  by  a  fiilsc  tnembnine. 

-i.  WTien  the  iris  ia  julhoreut  to  Descemet's  mombmno  (an- 
terior synechia),  but  more  particularly  when  there  is  a  leiu-uma 
adftsreim.     In  these  latter  caseti  an  ai-tificia)  pupil  may  become 

rnooosaaryj  not  only  for  optical  eifeot — for  the  restoration  of 
taght — but  tu  prevent  tho  injurious  couaoquonces  resulting 
from  dragging  of  tho  iris,  which  is  involved  in  tho  cicatriXj 
as  this  micht  induce  choroidal  and  other  structural  changes. 
6.  Although  I  stated  that  in  cases  of  iritis  the  iris  should 
not  be  touched  until  the  iulUunmatory  process  Uab  long  passed 
away,  it  is  necessary  to  boar  in  mind  that  tho  ooutrary  oiig-ht 
to  be  tho  rule  in  cases  of  hernia  iridia.  Whenever  the  cornea 
is  perforated,  and  the  iris  prntruding  from  pressure  forwards 
by  the  aqueooa  humour,  neither  priclfing  nor  cutting  of  tho 
hernia  will  do  any  good,  while  tho  formation  of  an  artificial 
pupil  will  act  instantaneously,  as  it  releaaoa  the  cotiBtnctioD, 
and  thus  allows  tbe  heriiia  to  recede,  and  the  coruoa  to 
granulate  over  it  gradually.  The  operation  being  a  safe 
one,  wo  ought  to  practise  it,  even  when  the  other  eye  is 
quite  healthy,  for  it  is  always  a  prudent  thing  to  provide  for 
emergencies,  and  two  eyes  are  better  than  one,  although  the 
one  may  not  be  quite  so  perfect  as  that  which  is  normal.  On 
the  other  hand,  when  the  patient  has  only  one  serviooable  eye, 
in  which  the  pupil  is  contracted,  aUhou!,'h  vision  be  imperfect, 
it  should  by  uo  means  be  touched,  as  interference  lu  such  a 
cnos  might  injure  the  little  sight  which  the  person  has.     I  have 
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mot  with  Bome  sad  ciuit'H  cif  IiliiidneKo,  in  whicli  a  young  prac- 
titioner had  endearourcd  to  moud  tho  eight  of  the  only  eye 
which  the  patient  had  to  rely  tipon. 

It  should  not  be  performed  iu  receutcuaos  of  occlusion  caiispd 
by  iritis.  We  muHt  rather  wait  for  some  months,  until  every 
Tcstigo  of  inflammation  hiia  passed  offj  for  otherwise  dorinaut 
mischief  may  be  awakcneil,  find  dwjtroy  any  siibaociucnt  chanco 
of  restoration  of  Bight. 

In  cases  yf  occlusion  from  syphilitic  iritis  you  should  wait 
for  more  than  a  year,  during  which  time  mercury,  alternated 
with  potOHHiuiii  iodid^'j  t^hould  be  reguhirly  lulininistcred,  and 
you  shuulil  make  sure  that  do  trace  of  the  vims  remains  in  the 
system.  Durin^  all  that  period  thoro  must  be  no  tmoo  of  eyo 
inflammation— neither  hypierroiTiia  nor  coniiinctivitLs — tho  con- 
ditioD  being  perfect  health  of  all  tha  ocuhu-  tissues. 

We  operate  for  artilicial  pupil  at  all  ages,  eitht;r  in  cases  of 
ohl  people  or  of  cliildren  two  yeai-s  old,  who  have  anterior 
adhesion  resulting  from  infantile  ophthalmia,  and  it  is  most 
interesting  to  notice  the  change  of  physiognomy  of  infants 
after  eight  has  been  restored.  In  these  ca^es  it  is  necossftry 
to  avoid  delay,  because  the  children  will  contract  the  habit  of 
rolling  or  oscillating  tho  eyeball,  and  the  doyp  structures  will 
by-and-by  become  involved  in  the  disease.  This  applies  with 
particular  emphasis  to  cases  of  anterior  adhesions  at  all  ages, 
bocanse  the  dragging  of  the  iris  is  apt  to  tell  upon  the  choroid 
and  the  other  deep  tissues,  and  abolish  vision. 

We  must  ascertain  beforehand  whether  tt-ueionbe  normal,  for 
a  soft  eyo  impliuu  choroiditis,  and  perhaps  detachment  of  tho 
ratinn^  while  the  exiatenceoE  retinal  disease  can  be  pretty  nearly 
ascertained  in  adults,  although  not  in  infants,  It  is  of  import- 
ance also  to  know  whether  tho  lens  he  opoque^for  if  that  bo  the 
case  the  pupil  must  bo  made  in  such  a  direction  as  to  focilitato 
tho  extraction  of  tho  cataract. 

Operaiion. — In  cases  of  central  opacity  or  zonular  catamcl, 
when  the  iris  is  free  from  adhesions,  we  operate  in  tho  follow- 
ing maimer  (Fig.  41) :— The  eyelids  being  kept  open  by  a 
speculum,  and  the  eyeball  fixed  with  forceps,  the  narrow 
curved  lanco  is  passed  into  the  anterior  chamber  through  tho 
conjunctiva,  half  or  one  lino  from  tho  comeo-scleral  juuction. 
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attho  inuer  and   lower  uugrouutj  and  is   sluwly  withdrawn, 
pressure  being-  mudu  »t  the  sjimo  tiino  at  tho  sdoml  lip  af  the 

FltJ.  41 
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wound,  in  order  to  canse  the  iris  to  protrude.  I£  the  iria 
advanco,  and  follow  tho  course  i>f  the  withdrawn  lanco,  it  is 
BoizL'd  with  small  iris  forceps  (Fig.  -ill)  at  the  pupillary  border, 

Tia.  42. 
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find  a  vtrrticikl  cut  is  luado  into  it  without  touching  tho  ciliary 
margin;  then  with  two  othtr  cut-a  tho  iris  is  trimmed  round, 
and  the  rest  is  retomod  to  float  in  the  aqueous  humour.  If, 
however,  tho  iris  do  not  follow  the  lance,  Tyrrell's  hook  (Fig.  43) 


Fta.  43. 


is  introduced  Batly  lato  the  auterior  chamber  until  it  rcachos 
the  [lujjillary  boi-dor,  which  is  caught  and  withdrawn,  ancJ  then 
seized  with  the  iris  forceps  nml  cut  round.  Care  must  be  taken 
in  withdrawing  the  hook  to  turn  the  point  in  each  a  way  as 
not  to  catch  at  the  lipfif  the  wixind.  It  may  even  bo  necesaary 
to  enlarge  the  conjunctival  wound  with  scissors,  in  order  to  give 
free  exit  to  tho  hook.  In  this  luauuer  we  are  able  to  imitate 
the  appearance  of  tho  natural  pupil ;  and  it  is  important  not  to 
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make  the  pupil  tou  largi; 


pupil  too  large,  a*  iu  that  ease  yon  niay  do  positive 
hiirm,  for  thu  pat  j«ut  uau  set*  bottor  thi-ough  a  leiicoma,  when 
Iho  natural  pupil  is  dilated,  than  with  a  large  coloboma  iridis 
cut  at  nmdi)iii. 

Place  of  selection. — The  best  place  for  the  foniiaiion  of  arti- 
ficial pupil  is  clownwordfl  and  inwarda,  so  that  the  rays  of  light 
may  fall  upon  the  macula;  somewhat  less  advantageous  is 
Btroight  iuwards;  while  the  third  iu  poiot  of  choice  is  straight 
downwai'ds;  and  the  next  upwards  and  inwards,  and  lastlyj 

Fid.  44. 
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straight  upwards.  l''ig.  44  represents  artificial  pupil  iu  the 
right  eyo  ia  the  order  [a,  b,  c,  d,e)  in  point  of  selection.  A 
pupil  directed  outwards  when  the  othur  eye  is  good  is  Itardly 
of  any  use  for  practical  purposes.  1  may  also  remark  that  a 
pupil  directed  straight  upwards,  when  there  is  &  central  opacity 
of  the  cornea,  aud  the  eyelid  does  not  rise  beyond  the  opaque 
Bpot,  can  be  of  little  use.  The  Bcction  of  the  superior  rectus 
muBcIe  hafi  been  recommended,  eo  ae  to  caUBc  the  globe  to 
protrude  more  (producing  slight  exophthalmos),  in  order  to 
render  the  pupil  serviceabSe.  I  have  in  a  similar  case,  and 
with  satiafaetory  result,  lifted  the  eyeUd  by  remonng  a  skin 
flap,  and  this  can  be  practised  to  a  considerable  extent. 

lridifiif.~—Tij  avoid  the  iucouvctiieuco  of  a  large  pupil,  Mr 
Critchott  introduced  the  operation  of  iridesia — tying  a  small 
portion  of  the  iris — which  answers  well;  hat,  unfortunately,  it 
was  found  that  this  is  apt  to  give  rise  to  anterior  synechia  and 
all  its  injurious  cousequeuces. 

Tou  mustalso  take  care,in cases  of  corneal  opacity,  to  examine 
thy  corona  carefully  by  focal  ithmiination,  and  ace  how  far 
the  opacity  extends,  for  with  the  naked  eye  we  are  apt  to  be 
deceived  on  that  point,  as  in  opaque  cornea  the  portion  lying 
on  a  black  grcnind  (the  ptipil}  is  more  readilysecn  to  be  opaque 
Uian  that  part  which  is  opposite  the  iris;  and,  therefore,  unless 
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this  source  of  error  bn  elimimttoiJ,  wo  may  discovorj  after  tho 
ins  sfif.tiim,  Llmt  Ihe  corneal  opacity  is  mure  extennive  than 
you  took  it  to  bo,  and  the  roaiilt  is  disappointing;  wbereaa 
thifl  should  rart-ly  or  never  occnr  when  tho  oyca  aro  caro- 
fnlly  examined,  and  the  work  properly  executed. 

In  ca«ea  of  potiturior  ndliesiuu,  ur  when  the  pupil  is  occluded 
by  u  ftOfie  membrane,  the  brooder  lance  is  used  [Fig.  45),  and 

Fia.  46. 


the  iris  drawn  out  grailuaJly  by  mcaus  of  tha  forceps,  and 
rounded  off  if  possible ;  but  you  will  very  Hkcly  find  the  iris 
atrophied,  and  then  yon  cannot  shapo  it  at  will. 

When  the  preseuce  of  an  opaque  lena  is  siispectodtho  puncture 
should  be  made  with  the  broador  lance  (Fig.  46)  in  the  lower  or 
upper  vortical  meridian ;  and  the  coloboma  must,  in  these  cases, 
be  made  nither  larg'er,  because,  when  a  false  mombrane  and  an 
opaque  lens  are  proaeut,  the  chances  are  that  a  small  pupil  wilt 
eontrflci.  In  cases  of  staphyloma  or  "hernia  iridis"  it  is  best 
to  make  tho  pupil  exactly  in  the  diameter  opposite  the  horoia; 
but,  if  that  would  not  answer  opticiU  purposes,  these  must  have 
tho  primary  consideration,  for  an  iris  section  in  any  place 
answers  therapeutical  purposes. 

Iridotomif. — Ue  Wecker  inti-oduced  another  operation  for 
artificial  pupil,  consisting  in  puuctoring  tho  cornea,  and  then 
making  a  simple  slit  in  the  iris  by  means  of  scissors  devised 
by  him  for  this  purpose. 

This  operation  may  be  useful  in  cases  of  spontaneous  disloca- 
tion of  the  leus,  otherwise  I  think  it  rather  hazardous  to  work 
with  scissors  in  the  anterior  chamber. 


On   SvUfATUETlC   i)pliiiUd.»lA 


When  certain  injuries  have  been  inflicted  upon  the  eye,  loss 
of  vision  of  the  uninjured  eye  is  almost  sure  to  follow  eiympa- 
thetically,  unless  prompt  measures  be  adopted  to  guard  against 
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tliia  dnnger.  AltKouR-h  this  pnnciple  is  assentod  to  in  theory, 
it  would  beeui  m  if  ia  practice  it  were  entirely  neglected,  if  we 
arc  to  judge  from  the  number  of  iucurutle  blind  persons 
who  present  thcmEolves,  owin^  tlieir  condition  to  symputhetio 
inflammiitioii. 

The  accidents  which  give  risu  to  this  affection  may  bo 
ftrrauged  in  the  order  of  their  gravity,  as  they  occnrred  in  the 
numerous  cases  iu  my  own  practlcej  as  follows : 

1.  Foreigfti  bodies  impacted  in  uuy  pai*t  of  the  eyeball,  and 
especially  in  the  ciliary  region. 

2.  Dialocatioa  of  the  lens  when  pressing  on  the  ciliary  region, 
where  it  acts  the  part  of  a  foreign  body.  Iu  these  acciUonta 
the  inflammation  invades  the  uiiiujarod  eye  shortly  after  tho 
injury. 

'>i.  Wounds  uf  the  sclerotic  when  souio  of  the  ciliary  norvos 
aro  included  in  the  ctwitrix. 

■t.  Any  injury  to  the  inner  structures  of  thceyo  caafiing[vo- 
tractod  iortamraation.  In  these  tho  sound  eye  may  escape  for 
a  time,  but  may  ultimately  be  involved. 

I  may  mention  here  also  that — 

5.  Any  protracted  internal  iaflammation  of  tho  eyeball, 
accompanied  by  toudonioai)  on  prei^uro  in  tho  ciliary  region, 
may  cause  sympathetic  inflammation. 

The  sympathetic  action  socma  to  be  sot  np  through  the 
agency  of  the  fifth  nerve,  either  alone  or  in  coujimctiou  with 
the  sympathetic  nerve. 

With  regard  to  tho  fifth  nerve,  which  is  that  of  sensation  and 
nutrition  of  tho  eyeball,  tho  irritation  of  it  by  a  fori'igii  body 
ia  of  itself  quite  sufficient  to  account  for  the  reflex  phenomena 
in  the  other  eye.  Claude  Bernard,  in  his  demon strntion  of  the 
action  of  strychnine  on  the  posterior  cohimu  of  the  spinal  coixl, 
proved  that  a  sensory  nerve  may,  iadepondcutly  of  absorption, 
convey  tho  irritation  to  the  norvo  centre,  whence  it  may  bo  ro- 
flcctod  to  any  other  part  of  tho  nervous  aystem.  After  sepa- 
mttng  the  hinder  legs  from  the  body  of  a  frog,  leaving  them 
fittached  only  by  the  sciatic  nerves,  he  dipped  the  logs  into  a 
solution  of  strychnine.  The  animal  did  not  manifest  any  signs 
of  the  inHuence  of  the  driig  for  half  an  hour;  but  after  that 
time  symptoms  of  poisoning  invaded  the  whole  body.     During 
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the  period,  therefore,  wlilcli  clapseil  betwwm  tlio  time  of  the 
immersion  iuto  the  puisou  aud  thy  appearauce  of  the  toxic 
effects,  there  was  a  period  of  t|uiusccnt:t',  the  inorhid  acLiou 
going  on  independently  of  consciouaness. 

The  plietiomutia  of  trauinatic  tetanuB,  whopo  a  lottj;;  interval 
posaes  between  the  infliction  of  the  injury  and  the  invftslun  nf 
the  tetanic  spasms,  point  in  the  same  direction,  viz.  that  tho 
Boositivo  nervcsj  even  in  the  cerebro-spinal  eystem,  have  the 
property  of  tranHinittiiig  to  the  brain  sousatitins  which  ulthough 
they  oseupe  oar  cogniKimue,  may  play  an  important  part  in 
pathology;  for  when  a  nervti  has  once  been  put  into  a  patho- 
logical eondition,  this  condition  is  transmissible  frr^m  tho  pei"i- 
phery  to  the  centre,  and  is  capable  of  further  gooondizing 
itself. 

la  the  ciliary  region  the  branches  which  come  from  the  hfih 
nerve  interlaco  with  those  whith  couio  fi-oin  tho  sympathotie, 
and  we  must,  therefore,  regai-d  them  both  ae  participating  in 
the  lesion,  aud  convoying  centripetal  morbid  sensations,  which 
are  ultimately  reflected  to  the  other  eye.  This  is  all  we  know 
of  the  subject,  and  we  are  unable  to  assign  any  reason  why 
that  morbid  sensation  should  bo  reflected  into  the  other  oyoj 
and  not  to  some  other  part  of  the  nciToua  systoni. 

The  first  manifeslation  of  sympathetic  inflammation  is  indis- 
tinctnosB  of  vision,  then  there  ensue  hyperrcmia  of  tho  con- 
junctiva, pericorneixl  injection,  and  discolouration  of  the  irisj 
the  uvea  beginning  to  adhere  at  sevei'al  points  to  the  lens- 
capsule;  the  pupil  becomes  uudilutable,  the  anterior  chumber 
shallow,  and  tho  ^atreous  cloudy.  Ophthalmoscopic  exami- 
nation now  beconios  impracticable,  and  by-and-by  the  lens 
becomes  opaque.  Tension  of  the  eyeball  may  iner-oase  at 
first ;  but  ultimately  the  eye  gets  soft  and  atrophies.  Gone- 
rally  very  Uttle  pain  or  photophobia  accumpauietj  the  affec- 
tion, and  the  injured  eye  is  blind  before  tho  disease  in 
rofl.octed  to  the  other;  but  in  some  cases  the  injui-ed  eye  may  be 
qnioBcont,  and  vision,  although  lowered,  is  not  completely  gone 
lKf(»«  the  other  eye  bocomea  implicated.  Sometimes  there 
is  "  herpes  frontalis"  on  the  same  side  as  the  injured  oyo. 

Treatment. — The  phenomena  of  sympathetic  inflammation  had 
long  attracted  the  attention  of  ophthalmologists  before  a  radical 
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rc-mcdy  was  thought  of.  Fir-st  an  attempt  at  treatment  was 
iniuln  by  iriiloctorny,  thou  by  lucaus  of  extraction  of  tho  Ions, 
but  at  lust  it  was  founil  that  tlie  removal  of  the  injured  or  dis- 
cftsod  cyo  is  absolutely  necPssuTy,  and  Critchctt  was  the  first  to 
point  out  that  enucleatiou,  to  lie  satisfactory,  must  be  resorted 
to  before  sympathetic  iuflaiumivtion  has  set  in,  for,  when  once 
prcseut,  the  romovnl  of  the  Liijun.'d  eye  its  of  little  use,  as  this 
very  raroly  arrests  tho  progii-ss  of  tho  (IJBease.  Tt  is  therofore 
iTupemtivej  in  every  caso  of  injury,  when  tho  injui-ed  eye  is 
bliud  and  inflamed,  to  remove  it,  in  order  to  avoid  tho  misfor- 
tune of  this  daugyrous  disease — sympathetic  inflammation.  It 
is  true  that  wo  may  thus  sacrifice  eyes  which  might  perhaps 
shrink  and  remain  dormant  without  causing'  inconvenience,  but 
wc  escape  thereby  an  aJtemativo  risk,  whieli  ia  very  eerious  to 
contemplate. 

In  cases  where  tho  operation  has  been  delayed,  and  sym- 
pathetic inflammation  of  the  otlior  oyo  has  tvlready  set  iu,  we 
have  to  face  a  condition  of  tho  gravest  import.  Opbthal- 
miilog'iuts  are  agreed  iu  looking  upon  this  stags  of  the  disease 
as  nil  but  hopeless,  and  the  propriety  of  any  surgical  inter- 
ference is  even  called  into  question.  This  last  is  tho  view 
which  I  adopt  in.  most  cases,  upon  tho  principle  that,  if  surgfical 
interference  cannot  return  sight  to  either  eye,  it  ought  not  to 
be  hud  reconrao  to.  But  sometimes  wo  are  called  upon  to 
operate,  either  with  the  view  of  alleviating  suffering,  or  to 
give  tho  patient  some  chance  of  saving  vision,  however  alight 
that  chance  may  be. 

Case  1. — Some  years  ago  I  was  askod  to  see  a  patient  at 
Stranraer,  who  bad  injured  ono  of  his  eyes  with  a  piece  o£ 
coal  only  tliree  weeks  before.  The  Injnred.  eye  had  soppuratod, 
but  caused  no  pain,  while  the  other  oyo  was  completely 
destroyed  by  sympatlietic  inflammation,  and  cinsed  him  great 
suffering.  Seeing  the  hopelessuoss  of  his  condition,  I  advised 
non-interference  ;  but  a  year  later  he  canie  to  Glasgow,  asking 
me  to  remove  the  non-injnrcd  eye,  which  was  in  a  condition  of 
totid  staphyloma,  and  bad  caused  him  intense  suffering  during 
a  long  period,  as  was  evinced  by  his  emaciated  condition. 
Knncieation  in  this  case  relieved  tho  patient  of  his  protracted 
suffering. 
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jOabb  2.— George  G.,  aged  1 1,  Glasgow.  On  October  2Dtli, 
1874,  when  assistiug  a  tinsmith  at  his  work  lie  wan  tttnick  with 
a  piece  of  iron  on  the  ri^ht  eye;  vision  was  completely 
abtiUshed,  and  pain  persisted  in  that  eye  in  apito  of  treatment 
from  the  time  of  the  accident  till  the  brtginning  of  May,  1875, 
whon  ha  was  ordered  to  the  country  to  recruit  hiis  hcultb, 
which  Lad  begun  to  suffer.  In  July  he  returned  from  the 
country,  when  lie  was  agriin  t«.kea  undor  trentmeut  till  Sep- 
tember 20th,  when  ho  first  proscutod  himself  at  the  Glasgow 
0]}hthalmic  Institution  for  advice.  The  boy's  face  maDlfested 
great  suffering — tlierewas  great  photophobia  and  lachrymation 
ia  both  eyes;  Bpasms  of  the  orbiculares,  so  great  that  it  re- 
quired considerable  force  to  open  the  eyelids.  Tlio  injured 
cyii  prosontoJ  a  flat  cornea,  a  large  central  cicatrix,  showing 
the  Bite  of  entrfince;  thu  eyeball  was  shrunk,  and  flattened  in 
Mrrorol  places.  The  non-injured,  eye  did  not  look  more  pro- 
mising :  the  eyeball  waa  unsteady ;  the  pnpil  completely 
occladed  by  a  false  membrane;  the  iris  of  a  dirty  greenish 
colour,  and  bulging  forward ;  the  anterior  chamber  very 
nearly  obliterated ;  the  ciliai7  circle  constricteil  and  tumefled ; 
viaion  waa  entirely  abolished.  He  could  seo  no  objectH,  nor 
his  own  fingerH.  On  touching  the  injured  eye  through  the 
eyelids,  ho  started  jw  if  hart,  and  this  was  repeated  several 
times  with  tho  immo  result.  From  the  violence  with  which  he 
Btartod  at  each  touch,  I  had  no  Hesitation  iu  deciding  that 
thoro  waa  a,  foreign  body  stiti  lodged  within  tho  eyeball,  and 
advised  immediate  enucleation.  Thia  was  accordingly  done, 
and  on  examiuing  tho  eyeball  after  removal  I  foaud  that  the 
lent  had  complet'cly  diBappeared ;  tho  vitreous  was  scanty  and 
fidl  of  serosity  and  clots ;  and  there  was  a  rusty  picco  of  iron, 
measuring  three  quarters  of  an  inch  in  length  and  one  sixteenth 
of  an  inch  in  breadth,  grasped  by  the  iris,  ciliary  processes, 
and  fibrous  bands,  so  firmly  that  it  re[|iiired  to  be  disstHrted  out 
from  the  position  whore  it  was  embedded.  As  to  the  uninjured 
eye,  the  distressing  condition.i  above  desorihed  were  not 
ameliorated  by  the  removal  of  the  offending  body. 

I  performed  an  iridectomy,  from  which  he  benefited,  but  it 
wae  only  uf  short  duration. 

Tho  tenderness  of   tho  eye  to  tho   touch,   and  especially 
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fccndomess  in  the  cilinry  region  of  nn  injured  eye,  ia  itself  an 
urgent  call  for  cnucSoation ;  luiil  that  ])cciiliRr  Htart  at  the 
touch,  as  if  the  person  had  been  pricked,  is  a  symptom  of  a 
foreigTi  body  lodging  in  the  interior  of  the  cyoball,  as  certain 
as  if  it  had  been  proved  by  oculnr  demonstration.  There  18 
only  one  pathological  condition  caused  by  injury  in  which  the 
symptom  of  starting  is  present — namely,  ossific  deposit  in  the 
interior  of  the  eyeljall,  tho  product  of  intomal  oculnr  htemor- 
rhage— but  it  takej  several  years  before  the  disease  is  fully 
developed,  and  I  have  never  seen  it  terminate  in  destractive 
Bympathetic  ophthalmia,  neither  is  the  starting  bo  violent  as 
in  the  cai^e  of  the  inipacLion  of  foreign  bodies  in  tUo  interior 
of  the  eyeball. 


Endcleation  op  the  Eyeball 

Is  pet-formed  in  the  following  manner: — The  patient  being 
under  chloroform,  the  Uds  are  held  opon  by  a  speculum,  the 
conjunctiva  is  seized  at  the  upper  part  with  the  forccpSj  nml  an 
incision  made;  a  fltrabismus  hook  i»  then  introduced,  and  tho 
superior  rectus  muscle  cut ;  then  the  hook  is  swept  round  the 
globe,  frora  within  ontwarda,  and  the  recti  muscles  and  con- 
junctiva cut  rriund  close  to  the  cornea;  the  eyeball  is  dislo- 
cated a  little  inwards ;  a  pnir  of  curved  Hcissors  is  introduced 
at  the  outer  angle  of  the  eye,  and  the  optic  nerve  divided ;  tho 
eyeball  is  then  lifted  out  of  the  orbit,  and  the  obliqao  moaclcs 
are  cat  off  at  their  insertions. 

Bleeding  is  arrested  by  the  application  of  dry  compresses  to 
the  eyelid.  Dressing  consists  of  dry  lint  on  the  closed  eyelids. 
I  never  put  any  stitches  into  the  conjuuciiTa,  but  in  some  cases 
it  might  bo  very  desirable  to  do  bo, 

In  enucleating  a  torn  eyeball  I  put  in  one  or  two  ligatures 
to  unite  the  wound,  these  serving  the  purpose  also  of  enabling 
me  to  put  tho  eyeball  on  the  stretch,  and  thus  facilitating  the 
operation. 


LECTURE  IX 


THE  CBTST&LUNB   LBNB   AND   ITS  CAPSU1,K 

Gentleuxn, — The  cryptalline  lens  ia  an  object  of  great  intorcBt 
10  the  anatomiHt  aa  well  na  to  tho  surgeon.  It  is  a  circnlnr 
transpareut  body,  ropresonting  the  biconvex  lensintlie  dioptric 
systom  of  the  eye,  which  servos  the  purpose  of  hriuging  lumi- 
nous rays  into  a  focuu  upon  the  retiua.  By  its  elasticity  tho 
lens  is  also  enabled  to  add  a.  mouisous  to  its  convex  surf  aco,  and 
thus  farms  part  of  the  mechiimHm  of  accommodiLtiou,  whereby 
a  purely  physical  act  is  transformed  into  a  vokmtary  or  reflex 
Tital  function.  The  important  and  common  disfaso  of  catarflct, 
to  which  it  is  subject,  renders  its  study  particularly  interesting 
to  the  upbthaliuiy  surgeon. 

The  Ions  is  placed  behind  the  iriB,  in  front  of  the  vitreous 
body,  to  which  it  adheres  by  its  posterior  snrfricOf  where  tho 
vitreoBH  ia  hollowed  out  to  receive  it,  and  it  in  fixed  to  the  rest 
ol  the  eye  in  front  chiefly  by  the  zonula,  of  Zinn  or  the  bus- 
pensory  ligament  (see  page  19). 

The  leuH  is  iibout  one  third  of  an  inch  wide  and  one  sixth 
of  an  inch  thick,  more  c-onvex  behind  than  in  front.  In  early 
life' it  is  soft  and  nearly  sphoricQl,  but  grows  InrgfT  .ind 
flatter  with  age,  as  well  oa  harder,  and  bo  newhat  amber 
coloured.  The  globular  shape  of  the  infant's  lens  rondors 
the  aquooua  chamber  Kuiiill,  and  bringa  the  iris  almost  in  con- 
tact with  tho  cornea ;  but  in  tho  adult  the  iris  is  nitlier  pushed 
backwards,  and  the  aqncoiiH  chamber  is  deeper.  The  axis  of 
the  lens,  ».  c.  an  imaginary  straight  line  drawn  from  itg  anterior 
to  ita  posterior  pole,  is  slightly  eccentric  towarJj*  the  nasal  side. 

Tho  aolid  transparent  moss  of  lens  ia  soft  and  pulpy  in  tho 
outer  portions,  called  tho  cortical  substtince,  and  more  firm, 
denBC,  and  gelatinous  toward  the  centrcj  which  is  called  the 
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nucTeiiB.  There  in,  however,  no  plnn  oE  diviaion  between  tho 
cortical  and  nuclear  portion,  for  the  one  passes  impercoptiblj 
iiito  the  other. 

TIlo  lens  is  composed  of  flattisb,  ribbon-lilte  fibres  or  tubes, 
hii.ving  an  average  tbickuess  of  i-oWt^  'jf  an  inch.  Thoir  imioa 
i»  offcctod  by  simple  apposition,  their  flat  surfaces  invariablj' 
lying  piiTallel  to  the  Kurfaco  of  the  Ions,  and  their  attenuated 
borders  looking  regularly  into  each  other;  in  the  interior  of 
the  leoii,  theroforc  as  seen  in  (Fig.  4Cj],  every  tube  is  surrouadod 

Fio.  46. 

t 

is 


Transtrerso  section  of  the  lenticular  tubes  of  man,  magniflod  350  timet, 

nfter  KSUiker. 

by  BIX  others,  and  their  transverse  swtious  present  the  appear- 
oTiceof  a  wail  built  of  six-siclod  bricks.  It  ia  owing  to  this 
arraugement  that  the  lens  breaks  up  intolaraellaa  more  readily 
iu  the  direction  of  the  surface  than  iu  that  of  the  thickness, 
lu  consideration  of  this  peculiarity  wb  may  aacribe  a  laiuol- 
lat«d  structure  to  tho  lens  consisting,  Uko  an  onion,  of  a  aeries 
of  lamella,  one  onclosod  within  tho  other.     Fig.  47  ahowa  the 

Fig,  47. 


direction  of  its  layers.  Yon  must,  howcTor,  bear  In  mind  that 
tho  division  into  fibres  and  layers  is  altogether  arbitrary,  for 
the  natural  connection  of  the  layers  and  their  perfect  trana- 
pareucy  do  not  admit  of  any  such  di^-ision,  and  the  floparation 
into  fibres  and  layers  is  produced  after  the  lens  has  been  im- 
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niorsod  in  acids  or  other  fluids,  when  we  notice  that  tht>  direc- 
tion of  tho  fibres  in  every  layor  is  generally  from  the  axis  of 
the  lens  to  its  poriplicry,  while  in  tbo  neig-libourhood.  of  the 
axis  tUoj  curve  back,  «nd  iiresi.-iit  u  jiL'(.'u!iii.r  star-liko  appenr- 
ance.     Fig.  48  roproKyuts  thu  t'ltGrniU  luycr  of  thu  lijivt*. 

Tho  lens  is  enclosed  iu  a  capMulo  of  perfectly  transpnrent, 
homogeacoua,  ami  very  (daatic  mem braoc,  which  oiivclopna  it 
and  separates  it  from  all  surrouiidiugs,  but  is  very  pcrmcabto 

Fio.  43. 


to  Saids,  aud  i&  the  uiediom  through  which  Ihu  nutrition  uf  the 
tenis  IB  carried  on.  Thu  capsule  is  thicker  in  front  than  behind, 
the  diminution  in  its  tliickncaa  coramencinjif  rather  suddenly  at 
the  attachment  of  the  zonula,  and  eontinuiiig  gmdually  over 
the  border  of  the  posterior  surface,  whei-e  the  minimum  Ihick- 
neu  is  attained.  Upon  its  intornut  surface,  wliich  is  applied 
to  tho  superlieinl  fibres,  the  anterior  capsule  has  a  layer  of 
epithelium,  with  sumll,  Liunopareui,  nuuluuLed  paveniciit  eulls, 
irhich  form  an  organic  union  between  the  body  of  tho  lens  and 
its  CRpside,  nnd  it  is  thrnuph  them  that  the  nntrition  of  the 
fibrous  part  is  effoctt-d.  Il  is  by  luultipbeation  and  traos- 
formntion  of  these  cells  into  fibres  that  the  body  of  tbo  lens 
increauea  in  size,  and  when  its  growth  is  complete  a  single 
layer  of  them  remaina.  The  sujiei'ficial  libren,  even  in  the 
adult,  retain  soma  of  the  nuclei  in  an  extremely  transparent 
furm  at  pretty  regidar  distances  in  their  substance ;  and  these 
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cells,  beiDg  foand  only  nt  tho  inner  aurhcc  of  the  anterioT 
capsule  and  !u>t.  iu  tlie  posterior,  it  is  Bupposeil  that  tlie  nutrition 
o£  tlio  lens  is  Hwriod  on  with  more  activity  through  the  Aqueous 
liuincnir  than  t!ir<iiiijh  the  vitreous  body. 

After  doatli  the  epithelial  cells  and  thoir  nnclei  become 
ewolWa  and  Bofteu;  nud  when  the  capsule  is  opened,  some 
hours  after  death,  a  few  drops  of  fluid  nro  found  between  it 
and  the  lens.  This  is  called  liquor  Motyagni,  which  is  a  post- 
mortem change,  the  oqneous  humour  having  transuded  through 
thu  capKulo,  and  in  it  are  found  some  detached  epithelial 
cells. 

The  hardening  process  which  the  lens  undergoes  with  ago 
begins  at  the  uncleiis  and  advances  towards  the  periphery. 
At  the  age  of  forty  or  lifty  the  change  may  be  observed,  eveu 
with  the  naked  eye,  but  rendered  more  distinctly  visible  by 
focal  iltnniiiiation.  When  you  throw  a  pencil  of  light  threugh 
the  pupil  the  leim  appears  as  if  divided  into  sectors  of  a  dull 
grey  colour,  so  that  you  arc  apt  to  mistake  it  for  Icnticulur 
opacity  J  but  look  npon  it  through  the  mirror,  and  you  will 
suo  it  perft'ctly  transpareEt.  Thie  grey  reflection  is  owing  to 
the  fact  that  the  fibres  of  the  nucleus  having  become  harder 
and  leas  flexible,  and  the  whole  lens  flatter,  the  structuro  of 
the  anterior  layer  becomes  more  visible. 

These  considerations  of  thtt  organic  life  and  growth  of  the 
lens  will  enable  yon  to  appreciate  the  pathological  changes 
which  muy  take  place  within  its  substance  or  capsule  at  different 
periods  of  hfu. 


Cataiuct 
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The  term  catamct  {KurappaKrij^,  from  KaTaftpaatruv,  to  nonr 
rapidly)  was  appUcd  to  the  disease  which  wo  have  now  to 
consider,  from  the  idea  which  prevailed  among  the  ancient 
writers  that  tlio  blindness  was  caused  by  a  watery  Muffusion 
{"yntta  ol'Bciira")  behind  the  pupil;  but,  mth  our  present 
knowledge  of  its  nature,  we  may  dcliuo  it  as  a  complcto  or 
partial  opacity  of  the  Ions  and  its  capsule. 

It  is  called  lenticuiurj  capeuiar,  or  capgulo-leiilieular,  accord' 
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iDg  Bs  the  opticity  is  confinod  to  tlie  lens  or  capsulo  alono^  or 
extends  to  both. 

Cau«e. — Any  alteration  of  or  intorferonco  with  tho  nutrition 
of  the  lens  tends  to  render  it  opaque.  The  alterntion  may  be 
causLHi  eithur  by  disciwe  or  by  injury,  or  it  may  bo  cuugeoital. 
In  this  city  we  see  a  lai^e  number  of  cases  of  accidents  to  the 
eye,  and  a.  claws ifi cation  of  the  caiiecs  of  catfiract,  which  will 
prove  clinically  useful,  will  falE  into  the  following  throe  chief 
diyiaions,  viz. : 

a.  Cataract  caused  by  malnutrition  of  the  leas. 

h.  TruuriuitiKin  of  tho  Ioub. 

e.  Congenital  cattiract. 

With  regard  to  tho  opacity  of  tho  Icna  caused  by  malnutri* 
tioQ  tho  very  nature  of  the  cau.sntion  must  in  mnny  cases  remain 
obscure,  but  wc  know — 

1.  That  eight  ninths  of  the  casi^s  of  cataract  occur  iu  por»ous 
who  have  passed  the  age  o£  foi-ty,  and  by  far  the  larg'est  number 
oj  theee  are  ahuvo  sixty  yoai-s  of  age.  This  lea4a  us  to  regurd 
it  as  an  expressiou  of  suuilu  uiaruMiuus^  uud  huuce  the  tenn 
Benile  cataract. 

2.  It  is  sometimes  the  accompaniment  of  diabetes,  in  wbich 
disease  sugar  is  fouud  iu  the  aqueous  humour,  and  it  is  not  un- 
reasonable to  aupposB  that  tbiii  I'oreign  Hubstauce  vitiates  the 
nutrition  of  the  Icus  by  its  chemical  action,  or  by  iucrom^in^ 
tho  dousity  of  tho  aquoous  humour,  which  rGtards  tlio  circula- 
tion. Cases  havt)  occurred  in  whicii  incipient  diabetic  cataracts 
have  been  cured  or  arrested  in  their  developraent  aftor  the 
sugar  hud  disappeared  from  the  urine,  which  shows  tliat  (he 
opacity  of  the  lens  is  in  direct  relation  to  the  sugar  in  the 
secretions. 

3.  Ignatz  Meyer  has  recorded  cases  which  go  to  prove  that 
ergotism,  i.e.  the  consumption  of  bread  contaiuing  ergot  of 
rye,  pretii-sposos  ti»  the  development  of  cataract. 

Considering  the  position  of  the  Ions  and  its  dependence  for 
nutritive  materiHl  upon  the  noigbouriug  tissues,  it  is  highly 
probable  that  any  pi-otracted  maluutritiou  of  the  tissues  analo- 
gODS  to  Bouilo  marasmus  might  tend  to  produce  cataract.  A 
considerable  number  of  cnses^  however,  occur  in  persons  in 
middle  life,  iu  perfect  health,  without  any  assignablo  cause. 
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and  these  we  must  refer  to  an  inhoTont  tendency.     It  is  worth 
ol  iiLtttJ  that  this  complaint  very  often  ruriH  in  families. 

Cataract  mjiy  develop  at  any  age,  even  during  fcutul  lifo. 
Both  total  nnd  pnrttiU  catanicts  occur  congenitally.  When 
congenital  it  niny  bo  nuticcd  either  aoon  aftor  birth,  or  not  till 
some  mouths,  or  even  yearn,  lator,  acconling  to  the  time  whicH 
it  takes  to  adranco  to  tho  anterior  layer  of  the  lens.  Fro- 
quouUy  it  is  associated  mth  amblyopia.  When  thero  il 
nystagmus,  ur  oaciUatiou  of  the  oyoball,  this  may  Im  lookoQ 
upon  as  an  imfuvoiirablo  symptom.  Choroiditis  and  retinal' 
complications  should  be  suKpoctod  along  with  the  opacity. 

The  division  of  catamct  into  {a)  soft  and  liquid  and  (A)  hard 
cataract,  coincides  with  tho  fact  that,  in  children  and  in  persons; 
under  thirty  years  uf  ago,  the  lens  ba.s  a  tendency  to  soften 
and  liquefy,  and  has  a  mitky-white  appearance,  while  at  a  mora| 
advanced  age  tho  physiological  condition  of  the  l&aa  renders 
tho  nucleus  more  consistent,  and  hcuco,  after  tho  age  of  thirty, 
the  cataract  is  generally  hani,  i.e.  the  fibros  of  tho  nucleus 
aro  more  den;so  than  the  cortical  portion.  In  old  people  tha- 
nuclouu  becomes  not  only  tougher  and  harder  still,  but  also 
ehuugcd  in  colour.  Even  in  cases  of  senile  cataract,  in  which, 
the  cortical  layer  hna  become  soft  or  liquid  {eataraeta  Mor~ 
gagniana),  there  in  always  a  hai-d,  more  or  less  ainber-coloarecl 
nuclens,  which  is  characteristic  of  the  senile  form.  This  gives 
rise  to  the  division  adopted  by  some  writors  into  cortical  and 
nttclcar  csitanict,  tho  former  comprising  the  opacities  in  which 
tliu  lens  is  homogeneous  and  generally  softish  throughout,  and 
the  latter  comiiriaUig  those  in  which  thero  is  a  liai-d  or  tongh: 
noclous.  In  some  cases,  gflnorally  when  coraplicated  with  cho- 
roiditis and  soft  vitreous,  tho  catanict  approaches  to  a  black  hue. 

LiiMtUar  or  zunuhtr  cataract  is  an  intorcsting  form  of  partial 
lens  ojiacity,  in  which  a  layer  of  clouded  lens  substanco  is 
situated  between  a  transparent  cortical  layer  and  the  trans- 
parent nucleus,  or,  m^re  cuiToctly  speakiug  (as  this  form  occum 
in  children),  between  a  transparent  cortical  layer  and  tho  place 
where,  in  old  persons,  tho  nucleus  is  formed.  On  dilatatiou 
of  the  pupil  there  is  found  a  chtar  transparent  xoue  at  tho 
periphery  of  the  lens,  through  which  rays  of  light  reach  tho 
rctiua. 
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Jaegor,  wKo  first  doscribod  this  form  of  cataract,^  very 
lippropriately  gives  it  the  name  of  ?,oaul«r,  and  exijlaiued  its 
origin  iu  the  following-  manner: — "  At  thociirl}'  period  of  life, 
when  the  lens  is  still  in  process  of  rnpid  growth,  from  some 
canso  or  other  an  oitaoity  forma  in  tlio  cortical  layerH,  wliich, 
however,  hy  the  growth  of  tho  now  lens  fibres,  gradnally  are 
pushed,  away  from  tho  capsule.  WTion  the  now  lens  fibres  arc 
quite  normal  the  cortloalis  will  be  transparent ;  when  tbey  are 
somewhat  diseased  it  will  bo  cloudod." 

SSonular  cutuniot  geueniUy  occure  in  both,  eyea  at  the  sanio 
time,  and  remains  absolutely  stationary.  Arlt  and  Homer 
regard  it  as  connected  with  convnlsinn  and  brain  disturbance. 
We  have  at  presf>nt  (Nov.  6tb,  1880)  under  observation  a  case 
bearing  on  this  suljjt-ct : 

Daniel  Ij — ,  aged  '2.1,  clerk,  has  a  congenital  absence  of  both 
irides,  and  also  partial  opiM^ity  of  both  lenses.  In  tho  loft  eye 
there  is  a  Ihit  lea»  diso  sittinted  at  tlie  nucluuH,  the  Hat  surface 
of  which  is  looking  to  the  temple  with  a  kind  of  shoulder  pre- 
sentation to  the  cornea ;  tho  right  eye  has  also  a  white  lenticular 
apeck  at  the  nncleus.  According  to  v.  Jaeger's  theory  the 
opa<juo  layer  must  have  been  pushed  in  edgeways. 

We  may  notice,  in  this  connection,  another  iiTegular  form  of 
opacity,  viz.  gtrialed  or  pundated  cataract,  which  is  charac- 
terised by  the  development  within  the  lens  of  a  great  mimber 
of  fine  points  or  irregular  linos,  between  which  transparent 
len»  substance  remains. 

These  cases  generally  progress  very  slowly. 
P^ruiftitiu/ cataract  \&  that  form  in  which  the  central  portion 
of  the  opaque  lens  is  elevated  like  a  pyramid,  which  is  situated 
within   the  capsule;  it  may  cither  bo  congenital  or  develop 
during  childhood. 

X  have  operated  in  a  case  of  double  senile  cataract,  in  a 
woman  with  pyramidal  cones  in  the  centre ;  the  capsules  were 
very  hard ;  indeed,  after  the  Icusea  were  removed  and  vision 
restored,  tho  white  and  tough  papsules  wure  still  visible. 

Po»ieru)T  poltir  eaitiract. — Circumscribed  opacities  of  tho 
posterior  pole  of  the  lens  are  always  connected  with  choroiditif). 


'  Vvhvx  Stour  and  Staar  Operataonen,"  Wivn,  1 W*,  p,  17—22. 


134 


FOBilS  OP  CATARACT 


BJid  sometimes  also  witTi  diseases  of  tlio  retina.  Wliono 
oaao  coTOcs  before  us  which  shows  Tjy  focal  illumination 
opacity  situated  at  the  podtertor  heiuisphure  ot  the  lens,  tlie 
rest  being  tranaparent,  wo  suspect  it  as  a  choroidal  cataract 
The  opacity  ia  Hiiiitod  in  exttmt,  has  a  whiUHh-f^roy  coutre  at 
the  posterior  polo,  from  which  feathered  stria;  nuliati*,  and  it 
might  be  mistaken  for  an  opacity  of  the  posterior  cwpsnJej 
aUhoiij,i'h  it  ta  rather  of  the  lens  substance.  When  a  cataract  o£ 
this  kiud  Ix^coiueu  complete,  and  the  surgeon  is  tempted,  to 
extract  the  lens,  the  operation  will  result  in  dJHappoiutmont, 
for  there  is  little  chance  of  eight  being  found  in  sueh  an  eye. 
In  the  variiins  forms  of  opacity  of  the  lens  which  I  have  just 
enumerated  the  leus-capsule  preserves  it«  normal  transparency, 
and  does  not  participate  in  the  stnictiiml  clmnge.  We  have, 
new  to  cotDiidor  those  forms  of  cataract  iu  which  the  capsule 
18  involved,  vib.  : 

Anterior  cajtfttd^r  edtaroft  (partial). — Wlion  the  small  an- 
terior catoractoua  spots  involve  the  lens  subiitance  they  almost 
aJwaya  occur  in  both  eyea  con geui tally,  hut  more  frequently 
those  white  spots  are  situated  upon  the  anterior  lona-capsulo 
io  conaoquonce  of  ulcers  which  cause  pcrEoratiou  of  the  corniii., 
Arlt's  view  was  that  a  portion  (rt  the  exmlaticm  from  tha 
corneal  iih^ers  remained  attached  to  the  capsule;  but  we  find 
a  number  of  these  capsular  speeks  in  the  centre,  oven,  when 
the  ulcer  does  not  correspond  to  it,  ha\Hng  been  at  the  peri- 
phery of  the  cornea  ;  and  iu  some  cases  they  eccur  when  thei-« 
has  not  been  corneal  ulcer  at  all. 

Sir.  Bowman's  theory  is  more  satisfactory.  He  holds  that  in 
con8ec|uenco  of  the  prumiuence  of  the  lens  in  infancy  it  some- 
times acquires  a  minute  opacity  in  the  centre  or  mosfe 
prominent  point  of  its  anterior  surface,  from  coming  in  con- 
tact with  the  cornea,  where  thia  membrane  is  jnttamed,  in 
coses  of  purulent  ophthalmia.'  Tlua  may  take  place  without 
corneal  perforation.  In  connection  with  intlaimnation  of  tha 
iria  I  referred  to  the  exudations,  which  may  remain  adherent 
to  the  anterior  surface  of  the  lens-capsule. 


■  Lecturt*.'  p.  G2. 
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Tlie  intcrmiJ  surface  of  the  capsiJe  ftometiuios  becomes 
studded  with  whitu  spots  or  ilaki^  in  coses  u{  uvor-ripe 
aenilo  cataract,  i.e.  when  left  too  long  without  Burgical 
interference.  After  tho  most  auccussful  extraction  the  di- 
vided capsule  htw  a  tendeuty  to  uuite,  farming  secondary 
cataract. 

Capittio-hniJ/^uhir  Cufuract. — The  mo«t  important  changes, 
however,  take  place  upon  the  iuterual  or  epithelial  eur- 
fiLce  of  tho  oipsule.  In  ciwvh  of  itifnntile  cutiiinict,  when 
the  lena  is  Kuid  and  has  shrunk,  the  oapsule  is  generally 
opa<iue  and  thickouod  at  its  inner  nurfnoe,  and  it  is 
then  fonnd  Ui  bo  t-oiitrh,  so  thiit  iin  impressitm  cftn  be  mado 
upon  it  by  the  needle.  ThtB  is  a  point  ot  great  practical 
importance  to  bear  in  mind  in  nperations  for  cataract.  When 
putting  in  the  needle  to  opou  tho  capsule,  if  this  sti-ucture  is 
fouud  to  be  tough  anil  the  k'us  yielding  under  the  lustrunient 
like  an  imperfectly  inHated  veaicle,  you  nuiy  hit  pretty  sure 
that  you  have  to  deal  with  a  degenerated  lens,  and  very  likely 
with  some  serious  complications  in  the  structures  besides. 
The  same  coudiliou  of  the  capsule  may  be  fouud  la  cataracts 
at  different  periods  of  lifej  when  they  ure  the  result  of  iritis 
nud  cyclitisf  or  consecutivo  to  some  forms  of  glaucoma.  It  ia 
also  present  in  au  oxaggenitod  form  in  cnlimi-eeua  ciitiLnK^ts. 
Indeed,  ciileification  nf  the  lens  begins  generally  at  the  capsule, 
tho  chalky  deposits,  wliich  consist  for  tho  most  part  of  carbo- 
nate of  lime,  take  place  inniiodinti>ly  behind  the  capsule  upon 
(hesuperBcial  layer  of  the  lens,  whence  they  progi-eas  inwards, 
so  that  the  entire  lens  may  become  calcitied  to  such  an  extent 
that  it  is  transformed  into  a  strong  concretion,  which  is  en- 
eloKod  in  a  thickened  inipsule.  In  all  these  ca»e»,  iil  {-niisecjuonce 
of  the  softening  of  tho  vitreonsj  and  atmpliy  and  ru]ituro  of  tho 
KOQuta,  there  is  in  the  tirst  stage  a  tremulous  condition  of  the 
iris,  and  subsequoutly  the  degenerated  lens  sinks  into  tho 
vitreous. 

Cataract  is  said  to  be  mature  or  comphts  when  tho  opacity 
has  extended  to  the  external  cortical  layer,  and  immatnra  op 
incomplete  when  part  of  the  cortex  is  still  transparent. 

Cataract  is  called  timph  when  all  the  other  eye  structures 
are  healthy,  and  co7npUcatvd  when  the  opacity  of  the  lens  is 
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Hssociated  with  diseases  of  other   stnicturea.      iVinong-  ench 
coin  plications  may  bo  meutioned  tbo  following : 

1,  Opacities  of  the  cornea,  iiyiiechia,  and  closed  papfl,  ore 
complications  easily  noticed  wbon  preseut.  When  the  old 
flap  extraction  was  tlto  only  method  uf  operation  in  vogue  these 
oomplieations  wore  considered  insupcmblo  barriers  to  the 
removal  of  the  opaijuo  lens,  IjuI  they  are  no  inipodiinenta  to 
our  new  operative  procedure. 

Among  my  firat  patients  for  cataract  in  Glasgow,  twelve 
years  ago,  was  Miss  S — ,  of  Holleosburgh,  a  middle- 
ngod  lady,  who  had  lost  hor  right  and  btwt  oye  by  a  ilap 
cstraction  some  yejirs  previously.  Dr  Mnckonzie,  who  was 
then  still  adhering  to  Daviol'a  operation,  considered  the  other 
eye,  in  consequence  of  these  complications,  not  suitablo  for 
interference.  I  estmctcd  the  lena  by  an  upper  section, 
performing  iridectomy  at  the  ttame  time;  vieioa  was  restored, 
and  she  is  still  enjoying  perfectly  good  sfght. 

2.  3VewHi«H»  irisj  indicating  softouiug  of  the  vitreous  (syn- 
chesis),  18  another  great  impediment  to  Hap  extraction,  but  oF 
itaelf  offers  no  great  discouragement  to  operative  interforcnoo. 
We  have  only  to  use  extra  caution  and  care,  and  we  mu*t  plan 
every  step  of  the  operation  to  as  to  overcome  the  riska  which 
that  condition  involvea. 

S.  It  is  useless  to  operate  when  there  is  soft  vitreoii»  asso- 
ciated with  a  soft  eye,  which  iudicatoa  choroiditia.  I  need 
hardly  add  that,  when  the  eyoball  is  hard — harder  than  normal, 
Bhowing  a  glaucomatous  condition — this  is  itself  a  contra- 
iudicatioa  to  surgical  interference. 

4.  The  eye  must  further  be  examiued,  with  the  riew  of 
aacertaiuing  the  preseuce  of  other  possible  complications,  viz. 
diaeoHO  of  the  rutiiia  or  of  the  optic  nerve.  These  are  generally 
ascortaiuod  by  testing  the  perception  of  light  of  the  catarao- 
tous  eyo.  For  this  purpose  the  patient  is  put  into  a  dark 
room,  n  lamp  is  held  straight  before  him,  and  moved  quiclcly 
in  every  direction,  the  patient  being  iuBtructed  to  follow  with 
his  finger  the  movements  of  the  flame.  If  he  fails  to  follow 
the  light  in  some  directions  there  is  reosou  tu  fear  nervous  or 
rotiual  complications.  It  is  generally  considered  that,  if  the 
upper  or  lower  half  of  the  field  is  lost,  wc  should  suspect 
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cfamenL  uF  tite  retina,  while  if  ilie  lateral  IihIvoh  nfo  wanting 
ftn  affection  of  the  optic  nervo  nrny  bo  looked  for. 

In  some  cases,  however,  this  test  is  not  quite  conclusive. 
Sometime  ago  we  examined  a  case  of  senile  cataract  along  with 
Pmf.  IIirsclib«rg',  in  which  thert  was  a  lai^o,  hard  iiucluu?;, 
the  cortical  layer  bi»in^  softish  and  considerably  swollen,  eo 
that  dilatation  of  the  pupil  waa  limited,  and  tho  Bold  was 
doBcient  In  aome  rlirections.  Judging  by  the  above  test,  we 
might  have  coMsidored  the  cane  rather  doubtful ;  but  as  the 
oyo  appeared  nDrmal  in  every  respect,  and  the  history  was 
Hatisfactory,  I  thought  the  deficiency  of  porcopLion  was  owing 
to  the  fact  that  hg'lit  had  tu  pass  thnjugh  opaqiiu  strata  o( 
different  densities.  1  extracted  the  lens  and  found  vision 
perfect. 

Having  ascertained  that  the  cataract  is  simple,  the  other 
tiMUOS  being  healthy  or  not  complicated  with  any  change  which 
might  frustrate  an  oporation,  wo  proceed  to  remove  the  lens. 
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The  object  of  this  operation  is  the  removal  of  the 
opaque  crystalline  lens  from  the  eye  through  an  opening 
made  in  the  coruea.  There  are  various  methods  employed  for 
the  ftchievement  of  this  end.  To  give  a  correct  view  of  the 
whole  subject  I  shall  submit  a  short  outline  of  the  hiatory  of 
the  operation  of  extraction,  and  trace  the  different  stages  of 
its  development.  It  will 'be  interesting  to  see  how  we  have 
progressed  st^ep  by  step  in  our  course  of  improvement,  and 
have  been  able  to  tnru  an  operatiou,  which  was  fraught  with 
anxiety  to  the  eurgeon  and  risk  to  the  patient,  into  one  of 
comparative  ease  and  security. 

The  history  of  extraction  of  cataract  can,  according  to 
Rhozcs,  bo  traced  a.s  (ar  bnck  as  the  end  of  the  third  century, 
when  it  waa  performed  by  Antyllus,  and  at  a  later  period  by 
Lathyrion.  Ali-Abas,  in  the  tenth  century,  knew  also  o!  the 
operation;  and,  later,  Abulkasoui  liaviug  found  it  daugerouF, 
endeavoured  to  remove   the   ciktaract  by  sactioBj  a  melhotl 
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generally  aflnpt'cJ  by  tlie  Persians.  But  if  the  opcrfttion  over 
was  perforuiod  ut  that  remote  period  it  full  into  nblinon>  and 
was  practitrally  unknown  till  17LI7,  whou  St.  Ivea  uumIo  au 
inciaioii  in  the  cornea,  iind  by  means  of  »  cuix-tte  extracted  tho 
Ctttariictj  which  luid  piisacd  through  the  pupil  into  the  anterior 
chamber.  The  fcill(»wiii|^  yoar  Ponrfour  do  Petit  performed 
the  Bamc  operation  npon  a  prieat  in  the  presence  of  St.  Ives 
and  Mery.  The  latter  siibmittyd  au  accouut  yf  tht*  operation 
to  the  Academic  des  Sciences,'  in  which  ho  proposed  to  extract 
the  eatiiract  through  a  corneal  incision,  not  only  when  dislo- 
cated into  the  anterit^r  chamber,  but  aUo  when  lying  in  sUii 
behind  the  iris.  As  the  aittlior,  liowover,  never  performed  iho 
operation  which  ho  bo  ingonioualy  BUggestod,  his  propesal  was 
fruitless,  and  nothing  further  waa  made  know-n  on  tho  enbjecb 
until  the  hint  waa  reduced  to  practice,  and  the  whule  particu- 
lars of  tho  process  published  by  Da\-i<;I,  u  French  surgeon,  in 
1745.'  To  Davit?!,  therefore,  belungs  the  credit  of  having^ 
obtained  that  new  coiuiucBt  to  scieuce  in  syNtumati7.ing  the 
process  of  extraction  of  the  cryHtallinu  lens  through  an  inoisiDn 
in  the  cornea. 

Daviel's  process  was  subsequently  modified  by  La  Faye, 
Weuxel,  Ilichter,  Bai-the,  and  Beer,  the  niodtfivatious  referring 
partly  to  the  size  uud  direction  of  the  tlap,  and  partly  to  the 
form  of  the  varieu»  iuiiLrumeuta  used. 


Davikl's  Mrthod  or  Flap  Extraction 

Thin  operation  conKi^ts  in  the  removal  of  tho  crystalline  Icna 
throngh  the  pupil  and  throngh  a  semicircnlar  opening  made 
iu  the  coraca,  either  in  its  npper  or  in  its  lower  halt.  The 
incision  must  be  made  large  enough  to  allow  easy  exit  to  tlie 
lens  without  the  use  of  much  p[-0!<»ui-c,  which  wi>uld  otherwise 
do  viulence  to  the  iris,  or  rupture  tho  hyaloid  membrane,  and 


'  •  Mjmnircir  de  VAcadiSimie  des  Soi<.>nccfl,'  1708,  p.  310. 

'  Dnviel:  "  Bur  un«  nonrelle  roiHhodij  de  (•iierir  la  Cstaracte  par 
I'extraction  du  oiyKtnllia,"  '  Memoirs  de  rAcadctaiu  du  Cliirur^ie,'  T.  ii, 
p.  336,  1th  cditiun,  1753. 
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force  out  the  vitreous  liumoiir.  The  siste  must  be  regulated 
by  the  nature  and  density  of  the  cataract.  If  there  is  a  large, 
hanl  imcleua,  the  section  should  commonco  at  the  transTorso 
diameter  of  tlie  eoruoa,  the  twentieth  of  an  inch  from  H« 
jiiDoliuu  with  the  Sfiuifotic,  thus  opc-uiiig  the  hitlf  uf  its  cir- 
cumfertincc;  but  when  the  catariict  is  of  a  homo^^'eiicoua  and 
softiah  eonsLstency,  or  with  a  siuall  imclous,  a  section  of  five 
twelfths  of  the  circumference  is  s«fficieiit,  as  such  a  cataract 
can  mould  il!<C'lf  aud  paiuj  through  a  smaller  opening. 
Mackcnaio  advises  us  to  make  the  incision  "at  lonst  one  half 
the  cireumfei-onco  of  the  comoa,"  and  inoiitions  Ware  a«  pro- 
posing u  nine  sixhefnt-h  part.*  After  the  incision  is  made,  the 
anterior  liomisphore  of  the  caipaule  is  to  ho  lacerated  as  widely 
fts  possible  with  the  cystotomo,  and  the  lenn  to  be  partly 
squeezed  out  thi-ough  the  opening. 

When  this  operatiun  ia  well  performed,  and  the  healing 
process  proceeds  regularly,  it  leaves  uothing  to  he  desired. 
It  is  so  beautiful  in  its  rosults  and  appearance  that  it  may  be 
called  the  rht^j  d'tvuvrc  of  ophthalmic  surgery. 

So  high  was  my  a])prcciation  of  this  method  that  in  1864, 
when  exhibiting  tn  the  Aberdeen  Modico-Chirurgical  Society 
four  uf  the  first  cnaya  operated  ou  by  my  improved  method,  1 
stated  that  I  "  still  adhere  to  the  old  classic  uperatton,  but 
cases  do  occur,  which  are  associated  witii  hxial  or  constilutioual 
complit»tions,  rendei-iug  the  old  method  either  too  liuznrdouii 
or  impossible.  To  overcome  such  difHcultioa  wo  mui^t  deviso 
new  plans  for  tho  removal  of  the  opaque  Icna."* 

It  must,  hciwovcr,  bo  admitted  that,  besides  the  inapplicfi- 
bility  of  the  flnp  operation  to  some  cases,  it  carries  a  rumber 
of  unfortunate  coutingenctes  in  its  train.  Not  to  mention  the 
accidents  which  may  occur  during  the  operation,  but  which 
may  be  overcome  by  dexterity  and  judgment,  there  are  others 
beyond  tho  control  of  the  operator  wliich  may  undo  his  best 
executed  work.  It  is  evident  that  ordinary  flnp  extraction  ts 
inapplicable  to  a  cataractous  eyo  complicated  with— 


■  '  Praotical  Treatise  on  Diacaaea  or  the  Ej»,'  p.  li 
'  •  The  Lancet.*  April,  ISCS. 
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(I)  An  adherent  pupil  with  or  without  psoado-inembraiioua 
exudationo. 

(2}  Conflaence  of  t*h&  vitr&ous  Immoiir  (syncKesis) . 

[^^)   Dropsy  tif  the  anterior  chamber  (hydroplithalmos). 

{■I)  Central  opacity  of  the  cornea. 

Moreover,  aa  the  patioot  is  required  after  aiioh  an  operation 
to  rttmaiu  ])orft!ctly  f|uiDscent  for  uliout  nix  or  eight  days  or 
longer^  it  is  impracticable  in  the  case  ol  those  who  are  suffering' 
from  disonso  of  the  bladder,  bronchitis,  gciaticuj  or  other 
iufirmities  incidental  tu  old  age.  Kvery  ophthalmic  sargeon 
who  ])ractise3  this  operation  will  bo  able  to  supply  instanceB 
from  liiH  own  expiTiyuce,  whore  a  Jit  of  coughing  or  Bnei'zing, 
straining  or  starting,  some  days  aftor  the  operation,  marred 
his  brightest  prospects. 

Let  UR  briefly  analyae  the  principal  factors  which  render  the 
operation  psr  se  hazardous. 

A.  Tlie  large  corneal  incision  recjuires  some  days  before  it 
heals,  and  a  few  additional  days  boforo  tliE>  cicatrix  is  beyond 
the  risk  of  being  buret  open.  Now,  in  a  patient  of  woakljr 
hahit*!,  Bueh  a  large  flap  is  apt  to  suppurate,  independently  of 
the  conttngcucios  of  raalcuaptation,  although  in  my  experienoo 
primary  suppuration  of  the  cornea  ia  very  raro  indeed. 

B.  The  lens  may  be  found  unnaturally  adhering  to  the 
capsule — one  of  those  cataracts  which  come  slowly  to  maturity — 
and,  inatead  of  coming  out  entire,  the  nucleus  alone  comes 
away,  leaving  tho  cortical  substance  in  the  equator  of  tho  oye, 
and  no  coaxing  can  entirely  remove  it.  The  fragments  which 
remain  within  the  intei-stices  of  the  capsule  may  cause  pro- 
liferation of  the  epithelial  cells  and  those  of  the  membrane  of 
Descemct,  and  thus  act  as  a  focus  of  inflammatioa. 

c.  The  irig  i«  tho  most  fruitful  source  of  subfiequent  mischief. 
The  sphincter  iridis  sometimes  contracts  bo  much  that  the  cap- 
sule cannot  be  sufficiently  opened,  or,  even  after  it  has  been 
oponodj  the  iris  may  close  upon  the  lens,  preventing  its  easy 
exit;  excDBsivo  pressure  is  used,  and  contusion  is  tho  result. 
Now,  if  this  membrane  has  been  wounded  by  the  knife  or  lace- 
rated by  the  cystoUinio,  and  particularly  if  it  has  been  con- 
tused by  nnduo  pressure  during  the  nccouchemont  of  tho  lens 
A  form  of  iritis  develops  itselfj  which  may  either  close  tbe 
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pupilj  or  tho  inflamniauiry  proceHs  may  exlt'iid  tn  tho  woimt!j 
causing  tho  latter  to  burst,  and  so  produce  Iicrnin  irulis  and 
anterior  adhesion,  or  it  may  even  cxtond  to  tho  ciliary  circle 
and  to  the  deep  tnenibrnue!^,  causing  paiiophthalinitis  antil  com- 
plete dostructiou  of  the  eyeball. 

With  Ro  much  anxiety  did  our  clajisic  writers  caution  us 
againat  tho  lesion  oE  tho  iris,  which  they  re<rarded  as  tho 
starting-point  of  nearly  all  tho  ilia  that  befall  the  eye  after  ei- 
trKction  of  the  lens,  that  Makenzie's  advice  i»,  in  any  coso 
where  "  the  iris  has  fallen  under  the  edge  of  the  knife,  an 
attempt  must  be  made  to  push  it  buck  fay  pressiug  with  thu 
point  of  tho  finger  on  the  cornea;  but  if  tho  iris  do  uot  retire 
on  pressure  on  the  coniea  the  knife  must  be  withdrawn,  and 
aitficr  thi  operation,  (fe/ern'd  to  another  day,  or  a  small  pruho- 
pointed  knife  introduced  through  the  nportnro  which  has  been 
made,  pushed  gently  through  tho  anterior  aperture  to  the  nasal 
edge  of  tho  cornea,  and  over  tho  end  of  it  an  opfning  mado 
with  another  knife,  so  as  to  allow  it  to  come  through,  after 
which  the  incision  is  to  bo  finished  exactly  in  tho  Hiinie  way  as 
if  tho  shaqi-potnted  knife  only  had  been  employed." 

Desmarrca  was  tho  first  to  adriao  us  that  when  a  fold  of  tlw 
iris  has  fallen  upon  the  knife  it  is  better  to  ruu  the  knife 
through  it,  for  although  in  cases  of  concuiiion  or  Iiicemtion  you 
may  expect  some  miHchief,  yet  when  a  slice  of  tho  iris  1ms  been 
cleanly  cut  off,  the  healing  process  is  far  oauior,  and  no  iritis 
neetl  he  apprehondcd. 

This  doctrine  seems  to  me  to  contain  the  germ  of  the  im- 
provemonts  which  of  late  years  have  been  introduced  into 
ophthalmic  operations. 

The  iutroductiuu  of  iridectomy  for  the  euro  of  irido-cho- 
roiditis  and  glaucoma  by  von  Graefe  had  tho  effect  of  fMiiii- 
liarixiug  us  with  the  operation,  and  of  extending  itn  application 
to  the  extraction  of  eatumct.  Tho  pmclice  of  combining  thu 
operation  of  extraction  with  that  of  iridectomy,  performed 
either  at  the  same  sittiug  or  at  a  previous  peri<jd,  hod  ulreaily 
boon  adopted  by  Desmarrea  in  I85ti,  in  cases  which  were  t'om- 
pLictitcd  with  posterior  adhcsioufl.  Vou  Graefo  pnictisod  it  also 
in  some  coses  of  soft,  cataract.  But  whilst  thoso  cmincn 
operators  regarded  it  ouly  as  a  means  to  bo  resorted  to  in 


com-     I^^H 


142 


WALDAtJ  S  .MCTHOI) 


plicat-oil  cnacs,  and  wTiilo  Desmarres,  in  \th  subsequent,  writings* 
coDsi«lerod  tho  integrity  of  tliu  pupil  as  an  essential  point, 
WaWftii  publishuil  ii  piipor  in  18G0/  proiiosing  its  general 
adoption. 


Waldau's  Scioop  Operation 

This  consists  in  tlie  removal  of  the  cataract  throngh  a  small 
corneal  incision,  extemling' tlirougb.  less  tban  a  quarter  of  its 
circutnforoncc,  and  n  coloboma  iridis,  aided  by  a  spoon 
which  ho  dovisod  for  the  pur[)os('.  Mr  Bowman  and  Mr 
Cntchott,  who  introduced  it  into  this  country,  have  modified 
the  inBtrument  and  the  proocdurc,  nnd  the  instrument  has 
been  atiU  further  modified  by  Dr  Taylor  of  Nottingham. 

Fio.  49. 


Bepresente  the  iaBtnimeatB  :  a,  Critcbett'e :  b,  Taylui-'B  modificalion. 


It  was  found,  howevoFj  that  it  wa*  urie  thiu^  to  seiae  a  lens 
with  a  spoon,  hut  another  to  extract  it  safely  and  entirely 
through  a  narrow  outlet,  without  damaging  the  internal  mem- 
branes or  lacerating  the  comoa,  and  honce  the  tracfiDHiuuthgd 
has  fallen  into  disrepute. 

"VVlmtovtir  way  bo  the  drawbacks  of  Waldim'u  method,  he 
certainly  is  entitled  to  t)ie  credit,  not  only  of  having  enriched 
us  with  an  instrument  which  renders  us  scnrices  in  emergen- 
cies, but  also  of  having  been  the  first  to  popalanKe  the  pro- 
cedure, based  upon  the  principle  of  Bacrificiug  a  portion  of 


'  'OUniqno  ■Eampoenne,'  ]85fl, 

'  '  Die  Analopf eluug  des  Staiuvs,'  Berlin. 
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the  irb  for  the  sake  of   lussouing'  the  risk  of  a   faftzan3ou8 
operutiou. 


M00RBN*8   MeTHOR 

In  1862  Jffoorcn  proposed,  with  the  view  of  Icsacnin^  tho 
danger  of  comoal  suppuration,  to  perforni  iridectomy  two  op 
three  weeks  ha£ore  thy  removftl  of  the  Ions  ;'  aucl,  therefore, 
lus  method  resolves  itself  iuto  the  ordinary  flap  operation  with 
an  iridoctouiy  in  ndvance. 

From  the  causes  of  failure  which  attend  Daviel's  method, 
and  which  havo  just  been  mentioned,  we  cannot  but  regard 
thi»  opurHlion  as  a  step  in  the  right  direction.  Tho  coloboina 
iridis,  made  at  a  previous  period,  ailowa  free  issue  to  tho 
cataract  and  lessons,  ^ru  taitto,  the  risk ;  but  there  still  remain 
the  contingencies  connected  with  a  large  flap. 


Jacobson's  Mstuod 

Jacobson  made  tho  oi-dinary  dap  at  the  corneo-scleral  janc- 
tionj  and  excised  a  large  aegtnont  of  tho  iris  either  before  or 
after  removal  of  the  lens.  This,  owing  to  the  periplierio 
incision,  ouhaitcea  the  risk  of  lowing  eome  of  the  vitreous,  and^ 
therefore,  this  oporn-tion  has  found  no  imitatoi-s. 

You  will  thus  see  that  from  174.5  till  I8fi0  the  extraction  of 
an  opatjiie  lens  from  the  eje  was  effected  by  Daviel's  method, 
and  that,  although  this  waa  coosidei'ed  the  only  operation 
worthy  of  being  employed,  there  wb**  a  general  feeling  afloat 
with  regard  to  it  that  the  immediate  and  subsequent  risks  were 
very  considerable.  The  existence  of  such  a  feeling  is  shown 
by  the  eagerness  with  which  Waldau's  spuon  operatiuu  waa 
received.  The  spoon,  however,  proved  a  clumsy  contrivance, 
and  felt  into  disuse,  to  bo  spocdily  foLluwod  by  a  host  of 
innovations  in  other  directions. 


•  ■  Diu  vcrmindvi'Lu  Qi-Dibrun  dcs  Staar-extractioD.*  Berlin. 
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On  the  almost  general  abandonment  of  the  old  operation 
there  ensued  a  period  of  anarchy,  or  ratlier  a  veritable  republic, 
in  which  every  man  was  his  own  authority,  and  operated  on 
cataract  according  to  hia  own  ideas.  And  this  state  of  matters 
I  consider,  is  not  at  all  to  be  regretted,  but  rather  necessary 
to  the  building  up  of  a  new  system,  free  from  dogmatism,  by 
means  of  contributions  from  many  fellow- workers. 


LECTURE  X 

TON   OBABFE's  HODIFIED  LINEAR  EXTRACTION 

-  Gbntlemin, — Of  all  the  new  operations  for  the  extraction 
of  the  lens  none  has  attained  such  a  position  as  that  introduced 
by  Ton  Graefe  in  1865,  under  the  name  of  "modified  linear 
extraction,'^  in  which  he  substituted  a  small  linear  incision  for 
the  "flap." 

Von  Graefe's  procedure  is  as  follows : 

1 .  The  patient  being  placed  in  a  recumbent  position,  and  the 
eyelids  separated  by  a  speculum,  the  surgeon  stands  by  the 
side  of  the  patient  when  operating  on  the  left  eye,  and  behind 
him  when  operating  on  the  right.  With  the  forceps  held  in 
the  left  hand,  the  lower  part  of  the  conjunctiva  is  seized  at 
the  insertion  of  the  tendon  of  the  rectus  inferioris,  and  with  the 
right  hand  the  upper  section  is  made  by  introducing  the  narrow 
knife  (Fig.  50),  entering  it  at  the  extreme  periphery  of  the 

Fig.  60. 


anterior  chamber.     The  operator  first  directs  the  point  of  the 
knife  downwards,  as  if  wishing  to  reach  c  in  Fig,  51 ;  but,  after 

Fio.  51. 


penetrating  about  three  lines  in  this  direction,  he  lowers  the 
handle,  so  as  to  carry  the  point  horizontally  to  reach  the 
counter-puncture   B ;    then    he    makes    two    or  three    sawing 

10 
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inol-,ions  to  complete  the  section  of  tlie  sclerotic.  TTii 
being-  done,  and  the  knife  beiug  still  under  the  couiuQctlvu, 
he  directs  tbe  edge  furwards,  tso  aa  to  cat  it  about  two  lines 
from  the  cornea.  He  then  obtains  a  section  npproaching  to 
a  HtmiKht  Vititi,  which  closes  without  any  tendency  to  gaping-. 
The  dotted  lines  in  Fig.  51  show  the  dirfcfcion  of  the  knife 
and  the  extent  of  the  incision. 

The  object  of  introducing  the  knife  in  a  tlownward  direction 
is  tu  enlarge  the  internul  opening,  and  so  to  avoid  the  Kiiuill 
Bholf  or  comer  at  the  oommen cement  of  the  wound,  which  is 
necessarily  left  when  the  knife  ia  carried  through  in  a  hori- 
zontal direction,  and  which  presents  an  obstacle  to  the  passage 
of  the  lens. 

2.  The  fixation  forceps  being  then  given  to  an  assistaot,  the 
Burgeon  niiaes  the  conjunctival  covering  with  small  foiveps,  and 
roflcois  it  upon  the  cornea,  whereby  the  iris  reniBins  oxposcd ; 
with  the  same  forceps  he  seizes  the  prolap<4ed  iris  in  the  middle 
and  excises  it. 

8.  He  now  takes  the  forceps  fronu  the  assistant  into  bis  own 
left  hand,  and  with  the  right  opens  the  capsule  by  trierms  of 
the  cystotome.  "VVlien  the  cataract  is  soft,  gentle  pressure  with 
tho  flat  end  of  the  carette  upon  the  sclerotic  lip  of  the  wound, 
and  counter-pressure  with  the  fixation  forceps,  are  generally 
sufficient  to  cause  its  expulsion  ;  but  when  the  cataract  is  hard, 
he  introduces  a8D]aLl  hook  llatly  behind  the  leus,  then  ho  turus 
the  hook  upon  it,  and  so  draws  it  out.  Ia  his  later  writings 
V.  (iracfe  improved  upon  this  last  stage  of  tho  operation.  Not 
trusting  it  to  tho  via  expdhms  of  tho  forceps,  ho  applies  the 
forcops  about  two  lines  towards  tho  nanal  side  uf  the  conjunc- 
tiva, so  as  to  be  out  of  the  way,  and  with  the  hack  of  a  smooth 
spoon  tnade  of  caoutchouc,  he  first  presses  upon  the  lower 
margin  of  the  cornea,  and  then  gradually  slides  the  spoou  up- 
wards, whilst  no  counter-pressnro  is  applied  to  the  ujiper  part. 
When  the  cataract  is  advancing  tho  back  of  the  spoon  is 
pressed  more  strongly  upwards,  until  it  has  reached  the  centre 
of  the  cornea,  thus  chftsing  the  cataract  towards  and  through 
the  wound. 

4.  When  cortical  debris  has  remained  behind,  as  happens  iu 
the  majority  of  cases,  he  waits  a  Little  until  the  aqueous  humour 
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has  collected,  when  lie  make«  an  attempt  to  diwlodge  the  remain- 
der of  the  leu8  substance  towards  tlio  wyuutl  by  ^'uutle  circular 
fi-icti»ii  through,  tliu  duiiud  uyeltdii ;  thun  upening  the  eyelids, 
the  frag'moDts  are  either  removed  by  gentle  sliding  proBaare 
or,  if  thi«  be  iiisufSriDut,  by  means  of  a  umall  »j)oou  introduced 
into  the  anterior  chain  her. 

Ho  avoids  the  use  of  chloroform  as  in  general  disfidvanta- 
geoas,  and,  therefore,  adrnini-^ttjnt  it  only  tu  very  timid  patients. 

The  priutripal  uccideut  iu  this  opertniou  is  the  kmx  of  the 
vitreons.  This  tiecident  may  happen  immediately  after  the 
,B6ntiou,  by  the  iucii^ion  being  carried  bo  far  bnt.'k  that  the 
sonnU  IS  left  unKEipported,  and  ao  may  arch  forward  and  burst  j 
Or  by  the  point  of  the  scinsors  touching  tho  zonula  in  excising 
the  iris;  or  it  may  be  caused  by  strong  backward  pressure  of 
the  cystotomc  upon  the  hard  catat-actj  or  by  tuo  litui  pressure 
in  attempting  to  expel  the  lens ;  while  other  causes  way  bo 
found  in  spasm  of  the  orbicuhu'is  muscle,  or  a  pre-existing 
difleaaed  condiTiua  of  the  /.otmla. 

That  V.  Graefe's  extreme  peripheral  section  exposes  the  eye 
to  the  rit>k  o£  lo»a  of  vitreous  is  sufficiently  apparent  from  the 
fact  that  Arlt  and  uthL*rt3  Iiavo  mudiliud  it  by  makiD|r  tho  eec- 
tion  teniiiiuito  in  tho  corneal  substance;  thia,  of  coursOj 
leasoDs  the  outlet,  and  the  Hection  will  have  to  bo  carried 
further  downwards,  thus  approaching  more  to  a  small  flap. 

It  appears  to  me,  therefore,  that  v.  Gracfe  did  not  succeed  iu 
the  attempt,  which  he  proposed  to  himself,  to  i^toer  dear  of  the 
Scylla  of  contusing  the  internal  parte  by  passing  a  hard  cnta- 
Tiict  through  a  small  iucision,  without  falling  into  tho  Chary bdia 
of  carrying  the  incision  bo  far  back  as  to  ouJauger  the  vitreous. 
Ijosa  of  vitreous,  in  itself,  is  of  uo  great  consequence,  but  such 
an  accident,  when  occurring  befure  the  exit  of  the  lens,  is 
highly  einbarrastiiug.  It  is  very  natural,  however,  that  any 
operation  associated  with  v.  Gniofe's  name  should  command 
high  respect,  aa  he  is,  undoubtedly,  the  central  fignro  among 
modern  uplithalmoln gists. 

At  the  Ophthalmological  Congress  in  Paris  in  1867,  while 
listening  to  the  iuteresliug  commuuicatiou  by  Otto  Becker'  of 
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270  oporations  in  the  Vienna  Cliniqne  by  Arit  and  lumsolf,  and 
weigKiny  all  the  arjniineiits  in  farour  of  v.  Gniefe'a  opftration, 
I  was  not  induced  to  adopt  it.  The  results  oi  tliis  method, 
indeed,  in  the  hands  of  t-minttnt  (rertnan  and  American  surgeons. 
have  fiince  proved  unsatisfactory,  for  it  is  allowed  to  have  iutro- 
dufod  a  now  rha|itt!r  nf  ant'idenifi,  HiK;h  aw  synijmthelic  inflam- 
mntion  through  invagination  of  the  im;*  and  hence  it  has 
beOn  so  Tariously  modified  by  v.  Gracfc's  own  pajiiU  and 
followers,  that  Warlomont's  prediction  has  been  almost  literally 
ftilfilleiJ,  "that  of  V.  Graefo'a  operation  for  cataract  nothing 
but  the  litiife  w(ni1d  remain." 

Speaking  for  myself.  I  found  his  knife  an  oxoellcnt  instru- 
ment for  corneal  action. 


TitE  AtrrnoH's  Mkthod 

Binoe  the  antnmTi  of  18t>-t  T  have  practised  an  operation 
which,  I  think,  combiner  the  advantages  of  all  rprent  improve- 
ments without  tlieir  risk*. 

My  object  is  to  remove  the  cataract  through  an  incision 
Bufficieutly  large  to  give  free  oxit  to  the  entire  lons^  of  what- 
ever size  and  coiisi«toncy,  without  bruising  the  intomal  parts 
or  the  cornea!  wound,  and  withont  incarring  any  loss  of 
vitrooufl,  and,  at  the  same  time,  to  ensure  mpid  union,  ro  as  to 
make  it  applicable  to  all  possible  local  and  constitutional  com- 
plications. Easy  oxit  of  the  entire  lens,  and  sparing  the  vitreous, 
I  consider  the  essential  elomonta  of  perfect  extraction — 
perfect  both  in  it«(  imniudiato  and  in  ita  proHpective  results. 

In  1868  I  pnblished  some  papers'  on  this  subject,  giving 
the  results  of  107  operations.  I  have  since  then  tried  to 
improve  upon  the  method  there  describetl,  profiting  not  only 
from  the  exporienco  of  my  own  practice,  but  also  from 
close  observation  and  personal  iuBpoction  oE  the  work  of 
eminent  opcmtors  in  this  country  and  on  the  Continent. 

'  The  fir*t  case  waa  pnhltshcd  by  Dr.  Agncw,  of  New  Tork.  in  the 
*  Tranaactioua  of  the  American  Ophtbftlinological  Society.'  Dr.  Webnter 
hn«  more  recently  |18S0)  rendered  (food  servioo  by  pubtiahiag  a  whole 
lint  fif  Buch  uofurtanatc  oikcm. 

'  'TheLanwt,'  v«l.  I. 
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The  problem  which  1  proposed  tu  myself  tt»  solve  was  how  to 
obviato  the  risk  of  failure  in  operations  for  cataract  ?  The 
merit  of  every  new  pn)ceilure  retMjmmoiidistl  to  tUo  piiiftisHioii 
may,  1  think,  fairly  bo  tested  by  its  fulfilment  of  this  condition  : 
DocA  it  lessen  thts  risk  ?  When  wo  look  to  tho  tissues  con- 
cernad  we  are  struck  with  the  fact  tliat,  when  fairly  dealt  with, 
they  are  very  favourubli)  for  a  succosiiful  result,  and  wtj  havo 
further  tho  advantiigo  that,  we  do  not  work  in  tho  dark,  so  that 
cataract  operations,  though  the  most  delicate,  are  among  tho 
safest  of  the  important  operations  in  surgery,  if  wo  only  con- 
sider the  risks,  and  study  how  to  avoid  them. 

What  are  the  risks  attending'  an  operation  for  cataract  'i 

1.  As  regards  tho  cornc-n,  any  rough  usage  or  laceration 
(luring  the  exit  of  the  lens,  or  neglect  to  remove  shreds  of  cap- 
sule, &c.,  from  the  lips  of  the  wound,  may  be  followed  by  sup- 
poration,  otherwiao  tho  cornea  enjoys  great  immunity  from 
taking  an  inHammatory  action. 

Fifteen  years  ago  I  operated  on  an  oM  lady  approaching 
eighty  years  of  age  by  Daviel's  method ;  the  corneal  wound 
healed  as  well  as  could  be  desired,  and  the  case  went  on  satis- 
&ctorilyj  although  I  noticed  at  the  time  that  all  the  tissues  were 
in  a  state  of  mantsmu^ ;  indeed,  a  fortnight  after  the  patient 
went  home,  thia  condition  made  its  appearance  in  the  shape  of 
gangrene  of  the  toe,  and  she  ultimately  succumbed  to  it.  This 
case  impressed  mo  very  strongly  with  the  great  vitality  of  the 
cornea,  and  my  subsequent  study  of  transplantation  has  only 
confirmed  me  in  the  conviction  that,  with  fair  treatment, 
we  have  little  tu  fear  from  the  coruoa  in  operations  for 
cataract. 

2.  7^e  iris. — Any  bruising  or  tearing  of  this  membrane  during 
the  operation,  or  its  subsequent  prolapse  from  coughing  or 
restlessness  of  the  patient,  may  bring  on  iritis  and  total  dis- 
orgitnisation  of  the  eye. 

3.  The  mireoHs  runs  a  risk  of  being  lost,  either  before  or 
during  the  opening  of  the  capsule,  or  in  attempting  to  remove 
the  lens. 

■i.  The  lent  may  sink  into  the  vitreous,  or  it  may  bruise  the 
ii'is  or  lacerate  the  cornea  in  its  exit. 

Bnt  the  must  important  source  of  ihiuger  is  the  retention  of 
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(he  cortical  lUJina,  which  may  give  riso  to  iritis,  cxtcndiug  to 
the  deep  strtictnreB,  and  ending  in  panophthalmitia  and  col- 
lapse. Indeed,  so  thoroughly  am  I  impressed  with  the  fnct 
that  mc»st  «y©8  whose  loss  is  ascribed  t«  cold,  restlessness,  and 
uthur  aguuuies,  are  really  luut  fn^tn  this  cause']  that  I  have  laid 
it  down  as  a  principle  that,  whenever  excessive  pressure  is  used 
for  OxQ  accmii-.hriiuini  of  the  lens  wo  are  never  euro  that  the 
operation  is  safely  accomplished.  It  may  be  finished  n^  far  as 
the  Burgeeri  is  toucerned,  but  a  fsw  days  afterwardii,  gvuorally 
about  the  fourth,  the  existeoce  of  debris  will  betray  itself  by 
nocturnal  t^upnuirljital  paiu,  choroid  it  ii^,  &c.j  euding  in  partial 
or  complL'to  failure. 

Every  step  ef  the  oporation  should  bo  planned  bo  as  to 
avoid  the-se  complications,  bnt  as  the  parts  coucorued  vary  iu 
size,  ocusittteuce,  and  firmness,  no  dogmatic  rule  can  be  laid 
down  to  answer  every  case,  aud  the  only  safety  lies  iu  adapting 
the  iucitfion  aud  directing  every  step  of  the  operation  to  meet 
the  circumstances  of  each  case.  Tlu^  corneal  incision  should 
be  regidated,  so  aa  to  allow  of  free  and  eutirt.'  evacuation  of  the 
lens  by  gentle  pressure,  and  at  the  same  time  to  socuro  perfect 
coaptation  nf  the  cut  surfaces,  Iridoct-omy  should  bo  performed 
so  ait  not  to  allow  any  margin  uf  the  iris  to  be  insinuated  into 
the  wound,  and  prolapse  of  the  viti-eous  should  be  carefully 
guarded  against  at  every  stage  of  thy  operation. 

1.  I  make  an  iridectomy  generally  downwards,  from  two  to 
three  weeks  prior  to  extructiou.  In  a  ciise  of  urgency  there 
need  only  be  an  int^rral  of  a  few  days  between  the  iridectomy 
and  extraction,  as  the  two  incisions  do  not  intei"fere  with  each 
other.  The  section  of  the  iris  is  made  subcoujuuctivally,  as 
Rhown  in  Fig.  41,  only  it  muut  be  made  with  the  broader 
lanra  (Fig.  45]  exactly  in  the  vertical  meridian,  so  as  to  allow 
tho  lens  to  pass  through  the  centre.  Should  the  iris  not 
prolapse  on  the  withdrawal  of  the  instrument  it  is  drawn  out 
with  Tyrrell's  book,  and  its  internal  circular  border  iii  laid 
hold  of  with  a  pair  of  iris  forceps,  and  rounded  off  wit-h  scissors 
in  such  a  way  aa  to  imitate  the  natural  pupil  (see  ''Artificial 
Pupil,"  p.  110),  and  leave  the  ciliary  border  nntouchod. 

2.  In  the  operation  for  extniction,  the  patiijnt  being  in  a 
recumbent  position,  I  introduce  anpocuhim,  and  fix  the  eyeball 


THB   AUTHOB  S  UKTBOD. 

by  means  of  forceps  tipped  witli  rnlcanito,  and  with  Gniefe's 
knife  enter  the  cxtorual  margin  of  iho  cornea  close  to  its  scleral 
junction.  Tho  counter-puncture  is  made  directly  opposite  at 
the  inner  (tide,  the  point  being  ho  choiieu  that  tho  corneal  flap 
extends — as  far  a^i  Bucb  an  operation  can  be  manayed  with 
mathematical  precision — a  uiiliinu'tro  more  than  the  third  of 
its  circumforoncc.  Tho  knife  is  then  pushed  in  on  a  plane 
parallel  to  the  iris.  When  the  corneal  section  i»  nearly  com- 
plet«d  I  withdraw  the  knife,  and,  in  doing  ho,  direct  its  point 
to  the  capsule/whigh  I  open  widely.  Tho  speculum  ia  then 
removed. 

3.  Using-  my  thuirib  and  index  finpor  as  a  spoculum,  I  intro- 
duce the  cyetotome  (Fig.  51)^and  make  sure  that  the  capsule  is 

Fio.  61. 


properly  opened ;  and  in  case  of  soft  vitreous,  when  the  lens  haa 
a  tendency  to  sink,  I  make  gentle  pressuro  upon  the  eyeball, 
and,  using  tho  cystotomo  as  a  crfichot,  bring  the  Ions  forward, 
and  put  it  in  a  poaitiou  facing  the  corneal  wound. 

4,  I  inti-oduce  my  small  blant-point«d  corneal  knife 
(Pig.  52)  with  a  convex  edge,  and  with  it  divide  the  corneal 
bridge. 


Pia.  52. 


Corneal  knifo  nscd  to  divide  tho  bridge. 

6.  After  some  socouda  of  rest  I  seize  a  fold  o£  the  upper  eye- 
lid between  my  fingers,  and  dw[ircs8  the  lower  lid  with  my  other 
hand  ;  then,  directing  the  patient  to  look  stniight  forward,  I 
oxorciso  pressure  upon  the  lower  part,  exactly  in  the  vertical 
meridian,  facing  the  middle  of  the  iris  Bcction,  and  with  the 
other  fingers,  holding  the  eyelid*,  I  press  upon  the  wound  to 
make  it  gape,  when  the  lens  advances  to  tho  corneal  incision. 
Any  debris  remaining  behind  ia  easily  extruded    by  gentle 


Positioa  of  tlie  iuciflioD,  and  iippcarance  of  the  pupil  in  Daviel's, 
GritL'fe's.  and  the  author'fl  mothods — A.  in  David's  ;  B,  in  Qraefe's  ; 
c  and  u,  in  tbo  author's.  In  o  the  dotted  Line  shows  the  6ub- 
cuujuncLivii.1  iridectomy  puncture,  tlie  blKok  line  at  the  lower 
peripbcry,  the  extent  of  the  inoiaion 

Wlien  the  vitreous  is  suft  I  leave  H  Iiirf>;er  coraeal  bridge,  aatl, 
inHtoad  of  finishing  the  circle  at  tho  corneal  margin,  I  carry  it 
more  forward  irto  the  corneal  subBfcnnco,  bo  as  to  protect  tlie 
vitreous  from  jjrolapsiug'.  But  when  tlie  vitreons  is  too  soft, 
so  that  the  lena  cannot  be  preveutt^d  from  sinking,  the  lid  is 
kept  closed  for  a  few  minutes  and  gentle  pressare  applied,  tho 
lids  are  then  opened  and  tho  spoou  (Fig.  49)  or  hook  [Fig.  5-1] 
is  introduced  behind  the  lens,  which  is  then  quickly  removed. 

Fio.  ^. 


1  refniin  from  using  chloroform,  which  is  anuecessary  and 
tending  to  complicate  matters ;  neither  do  I  dilate  the  pupU 
previous  to  extraction,  in  order  to  avoid  the  riak  of  a  part  of 
tho  iria  ffilling  upon  the  knife. 

Tho  tidvautagea  which  I  claim  for  this  method  are  the 
following : 

a.  We  can  shape  the  ii-ia  section  with  precision,  so  aa  to  secure 
&  nice  appearance,  which  nan  only  occasionally  be  accomplished 
After  the  cornea,  has  been  incised  for  the  removal  of  the  lens. 

b.  We  secure  the  same  acuity  of  vision  as  when  the  pupil  is 
intact. 

c.  The  ed^6  of  the  papil  aro  rounded  oS  in  such  a  maimer 
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aa  to  proTont  thorn  from  being  inva^nted  in  the  wnnnc],  ond 
an  giving  risQ  to  g^mpatbvtic  ophthalmia^  which  \xaa  hivn  Inid 
to  the  charge  of  v.  Graefe's  operation. 

d.  Tho  vitreous  is  prevented  from  being  lost,  cither  at  ths 
tenninatioa  of  tho  corneal  acction  or  at  tho  opening  of  the 
capsule,  by  leaving  the  corneal  bridge. 

e.  The  proceeti  of  extraction  is  uot  obscured  b,v  bleeding, 
whiuh  BoraetimeH  takoH  jilaco  wheu  the  iridectomy  immediately 
procedoB  the  extrcLCtion. 

Tliese  are  not  abstract  speculations,  hnt  real  dangers  to  be 
guarded  against,  fnr  when,  after  iridectomy,  the  anterior 
cbambttr  i«  filled  with  blood  which  cannot  be  got  rid  of,  tholeua 
most  be  extracted  in  the  dark,  part  of  itooming  away  and  the 
remainder  making  a  mass  with  the  coagulated  bl'ciod.  At 
other  times,  agftiu,  when  pressure  tH  made  upon  the  eyeball 
with  the  BpooDj  the  nucleus  ia  squeezed  out  but  tho  cortical 
remains  behind,  and  will  not  yield  to  pressure.  The  issue  of 
such  cases  can  hardly  bu  doubted. 

/.  The  cortical  debrU  can  bo  carefully  removed  after  the 
oxtractioa  of  the  nucleua. 

Fio.55. 
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FlQB.  6£  and  Kti  repreaoui  tlie  uppearaoce  of  two  ojoe  now  onder 
trL'utuieut  iJuuu  27Uj). 
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Althrjugh  tbe  operatiija  was  oriyiually  proposed  only  for 
oomplicaled  cnses,  the  result  pruvud  su  tiutisfuctory  thul  I  never 
resort  to  any  other  method  for  the  removal  of  senile  cataract. 

In  rHcommeuding  thia  operation,  I  nood  hardly  say  that  the 
operative  proce<liire  must  bo  adapted  to  the  varying' conditionB 
of  each  caao  ;  but  the  leading  principles,  when  strictly  followed 
out,  1  consider  a  wifeguard  against  the  mks  wliich  render 
ciitaract  opemtJoas  procarioua.  X  make  a  point  of  testing  the 
tL-ault  of  the  operation,  and,  therefore,  allow  the  patienc  to 
count  fingers  and  to  recogniao  friends,  he,  before  cloRing  the 
eje,  as  this  always  has  a  soothing  ofTcct  upan  his  feelings, 
and  reootkCfles  him  to  the  darkness  and  contlueiuent,  which 
might  otherwise  have  a  depressing  effect  on  the  nervous 
system. 

Dressiruj  consists  of  three  fltnps  of  court  plaster  and  two  pUea 
of  lint  to  both  oyos,  with  a  fisod  bandage.  The  patient  is  kept 
in  bed  with  the  window  curtains  dmwn,  and  the  room 
darkened  ;  perfect  quietness  is  maintained  for  two  days,  and 
Boft  food,  which  does  not  require  mastication,  is  ordered.  On 
the  third  day  he  is  allowed  to  sit  up  for  a  little;  on  the  fourth 
day  the  oyelid»4  are  opened,  and  ho  is  alUiwoi)  to  luok  about, 
after  which  they  are  cloaod  again  with  court  pUstor.  On  the 
fifth  or  the  siith  day  he  is  allowed  to  got  out  of  bed.  We 
generally  dismiss  patients  from  the  tenth  to  the  fourteenth 
day. 

It  is  always  advisable  to  visit  the  patient  on  the  evening  of 
the  day  on  which  the  operation  is  performed. 

During  the  tirst  six  hciunt  there  may  be  a  gritty  feeling  in 
the  eye,  or  now  and  then  shooting  pain,  or  flashes  of  light  may 
pass  across  the  field.  These  symptoms  are  owing  to  the  fric- 
tioa  of  the  wound  against  the  eyelid,  and  will  soon  cease. 
Should  there  sot  in  any  shooting  puiu,  if  it  is  only  tran&ttory, 
and  rei.:iirriiig  at  long  intervals,  the  patient  may  bo  told  to  keep 
his  mind  at  ease,  and  reuiain  in  a  state  of  perfect  quies(?once  as  if 
fiHk'ep,  which  will  generally  cause  thia  fooling  to  disappear  ;  but 
if  it  continue,  the  dressings  must  be  removed  and  examined,  to 
BOO  whether  the  bandage  is  carefully  applied,  and  lint  dipped 
in  warm  water  gently  placed  upon  the  lid  for  a  few  minutes, 
and  then  the  dressings  reapplied,  great  oaro  being  taken  that 
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the  lint  is  frtHJ  from  creases,  and  that  tbo  bandags  does  not 
press  tightly  on  the  eyeball. 

ShoaM  nyinptrtius  (if  iritis  sot  in,  the  eyelids  must  be  opened, 
and  the  condition  cai-efiilly  examined.  It  will  very  likely  be 
found  that  the  ihUfis  of  the  lens  ts  causing'  imtatiou,  in  which 
caao  Homc  atropine  drops  muHt  bu  put  upon  thu  inner  caathus, 
and  the  lid  opened,  so  thnt  they  may  find  their  way  into  the 
coiijnncHval  sac  ;  fc»mttntationa  being  of  great  advantage  also. 
Or  the  luiacliief  may  be  owing  to  derangement  of  the  alimen- 
tary canal,  cuuseilby  conHueraeut,  and  then  the  adminietratitm 
of  a  laxative  is  all  that  is  required. 

Cask, — Mrs.  S — ,  ago  CJ-,  Dundee,  badaBULTHssful  operation 
for  estnictioo  of  cataract  performed  on  the  right  eye  in  1873, 
She  came  buck  in  September,  1880,  to  have  the  other  eye  ope- 
rated on ;  the  lens  was  removed,  and  there  wna  no  reason  to 
expect  any  other  than  a  favonrable  course.  On  the  fourth  day, 
however,  she  complained  of  violent  throbbing  pain  in  the  eye- 
ba-ll,  whiidi  atropine  and  warm  fomentations  did  not  iillay ;  the 
npper  eyelid  became  tuiru>fiod  and  glistening  j  indeed,  it  was 
one  of  those  cases  in  which  the  application  of  leoches  to  the 
temple  is  indicated.  She  was  ordered  o  dose  of  Oleum  Ricioi 
in  warm  milk,  which  at  once  allayed  the  unploaaant  Hyniptoma, 
and  UD  more  complaint  was  made  about  her  eye.  .Sho  made 
a  good  recovery,  and  was  sent  home  on  the  fourteenth  day  after 
the  operation  with  good  eight. 

I  generally  order  patieutf)  spectacles  for  walking  and  seeing 
distant  objects  about  a  month  after  extraction,  and  for  reading 
abi>ut  a  month  later.  Exposure  to  wind  and  cold  must  bo 
strictly  avoided. 

The  question  aa  to  whother  one  eye  should  be  operated  on 
while  the  patient  is  still  able  to  see  with  the  otiicr  must  bo  de- 
cided according  to  circumstances.  Formerly  it  nsed  to  be  the 
established  rule  never  to  operate  on  one  eye  so  loug  as  the 
patient  was  still  able  to  walk  about,  and  to  see  the  difference 
between  a  knife  and  a  fork ;  but  white  that  was  a  judicious 
course  whan  the  patient  hod  to  be  subjected  to  a  precarious 
operation,  with  our  present  procedure,  when  we  nood  hardly 
expect  anything  else  than  a  favourable  issue,  we  act  upon  the 
following  rales : — Wo  never  operate  upon  one  eye  when  the 
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other  oy©  doos  not  show  any  signs  o£  lenticular  opacity,  except 
in  young  peoplo.  lu  porsuus  udvauct-d  in  life  it  is  of  no  msq 
operating  on  one  eye  when  the  other  may  perhaps  aevor  bocoino 
nffocbed;  but  when  the  catam-ct  is  cninpleto  in  one  eye,  and 
has  to  some  extent  advanced  in  the  other,  everything  being 
favourable,  I  reoomraend  an  operation,  for  it  saves  the  patient 
the  constont  worry  of  looking  forward  to  a  dark  future,  and 
makcH  him  iudepoudent  of  the  othor  eye  when  the  cataract  in 
it  becomes  conipleto.  Thoro  is,  besides,  the  coiiHide ration  that 
with  advancing  age  new  diseases  and  iiifinnities  may  be  de- 
veloped, reuderiDg  an  operation  less  convenient. 

I  am  genomlly  asked,  wlion  one  lens  has  been  successfully 
extracted,  whether  I  would  advise  the  other  eye  to  be  operated 
on.  ^Tieu  visiion  of  the  one  eye  is  perfttctly  good,  and  the 
patient  is  upwards  of  seventy  yenra  of  age,  I  do  not  rccom- 
raoud  au  operation  unless  the  patient  be  very  anxious  himi^elf 
thai  it  should  be  poi-formod  ;  but  if  the  sight  of  the  other  be 
imperfect,  an  operation  is  certainly  to  be  recommended. 

I  may  say  that,  as  a  rulej  we  have  the  Batisfoctioii  of  finding 
that  most  of  our  patients  who  have  had  a  cataract  removed 
from  one  eye  come  back  to  have  the  other  eye  opuntted  on, 
showiug  that  they  are  woll  aware  of  the  advantages  and  benefite 
of  the  restored  vision,  and  that  they  have  no  unpleasant  re- 
niinisconcea  of  the  operation  and  after-treatment  which  they 
have  been  subjected  to. 

Skcondaht  Cataract 

I  have  aU-eady  mentioned  that,  in  casus  of  over-ripe  cataract, 
there  in  a  tfudenc-y  to  thickeuiug  of  the  capsule,  and  that, 
although  the  lena  had  boon  entirely  romovcxl,  the  lacemltid 
oapsule  may  reunite  and  form  a  secondary  cataract.  This  mayj 
however,  take  place  independently  of  over-ripeness.  A  thin 
membrane  may  form  in  front  of  the  pupil,  sometimes  a  year  or 
more  after  extraction  of  the  lena,  and  may  be  so  thin  and  trans- 
parent aa  to  be  invisible  to  the  naked  eye,  we  may  even  see 
the  retinal  vesseba  through  it  with  the  ophthalmoscope,  but 
it  cou  bo  detected  by  fuoal  illumination.  The  patient  can 
see  aufSciently  well  to  enable  him  to   walk    about  fairly,  for 
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he  can  see  larj^o  objoctflj  although  he  has  become  uimble  to 
read  small  tyjic,  which  he  could  do  with  ease  after  the 
0|>erat.ii)n. 

This  membrano  may  be  formed  either  behind  the  iria, 
loarin^  the  pupil  quite  free  to  act,  or  it  may  Btret4'h  acrosa 
the  piipil,  iiud  iLiut)  render  it  immovable.  Should  snch  a 
iiiL'mbrune  be  formed  shortly  aftiir  the  extraction  of  the  lens 
it  must  not  bo  touchi^d  till  about  three  months  later,  when 
it  may  be  got  rid  of  in  the  following  manuer  : 

The  patient  being  in  a  recambeot  position,  the  pupil 
dilated  with  atropine,  the  eyelids  held  opon  by  a  Bpoculnm, 
and  the  eyeball  filed  with  forcepn,  a  stop-needle  is  introduced 
into  the  cornea  (Fig.  57)  at  its  margin  ou  the  temporal  side, 

Sm.S7, 

M      and  tho  mcnibraue  torn  across  in  several  places  without  the 
I       needle  diatnrbing  the  vitreous. 

I  I  generally  hold  another  needle  in  readiness,  and  in  case  the 

I  membrane  be  feund  tough,  fto  that  no  impresftiou  can  be  made 
I  apon  it,  I  put  aside  the  forceps,  and,  talcing  this  second  needle 
I  into  the  left  hand,  introduce  it  at  the  uasal  margin  of  tho 
I  cornea,  and  work  with  both  ueedlet^  at  the  same  time,  so  an  to 
I  completely  lacerate  it.  The  eye  is  kept  closed  for  a  day  or 
I  two,  and  the  free  ii»e  of  it  t8  gradually  resumed. 
P  I  would  call  your  attention  to  the  thickness  of  tho  needle, 

because  those  which  wo  generally  find  in  the  iustrmnorkt  maker's 
shop  are  too  thick,  and  cannot  be  introduced  into  the  coruea 
without  leaving  at  the  point  of  eutrance  an  opaque  spot,  which 
in  itself  is  highly  objectionable ;  but  when  we  bave  to  deal  with 
an  eye  which  has  already  undergane  an  operation  tbo  intro- 
duction of  such  a  cloinsy  instrument  may  do  further  harm. 
The  needle  nhould  bo  as  tliiu  as  is  compatible  with  tho  requisite 
strength. 
_  In  euine  oases  iu  which  tho  membrane  is  so  tough  that  tho 

I       needle  makes  no  impression  upon  it>  we  use  DesumrnV  cauula 
■       forceps  (Fig.  68).     This  is  also  provided  with  a  pair  of  minute 
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flcissors,  by  rneanB  of  which  the  membrane  is  cut  and  Iben 
removed  with  the  forceps. 


Tia.  5R. 


lu  bringing  to  a  close  my  remarks  on,  the  extraction  of  tho 
lens  and  the  subsequeut  compb'cations,  I  cauoot  omit  to 
mention  another  truublysome  condition  which  may  sonietiines 
occur.  1  refei'j  namely,  to  the  inversion  of  the  Hds,  more 
especially  in  the  ca«o  of  old  pcojilo.  Owing  to  the  relasation 
oP  the  skin  and  the  closurH  of  the  eyelids  Utr  sevemi  days, 
entropion  may  take  place  and  become  annoying  to  the  patient. 
The  following  are  the  details  of  a  case  which  1  had  lately 
under  treatment,  and  which  presented  Bevoral  interesting 
features  : 

Case  1.— Id  August,  1S80,  I  waa  consulted  by  Dr.  Madden, 
of  TnnjLiay,  about  tho  ease  of  a  lady,  aged  eighty  years,  who 
had  had  cataract  matured  in  one  eye  for  upwsirdsof  five  years, 
-whildt  the  other  waa  serviceable  till  about  a  fortnight  prior 
to  the  consultation.  At  this  time  she  had  just  recovered  from 
severe  inflammation  of  the  liver  and  baj^e  of  the  lung,  iu  which 
illuesa  her  Ufa  was  despaired  of.  Wheu  she  found  that  hor 
sight  was  gone,  her  mind  became  very  much  affoctodj  nnd, 
contrary  to  tho  advice  of  her  medical  attendants,  who  in- 
formed her  that  she  waa  not  thou  in  a  fit  condition  to  undergo 
an  operation  for  cataract,  she  would  brook  no  delay,  and 
iuBisted  that  fihe  must  have  her  sight  restored  at  ouco.  I 
consented  to  perform  the  operation,  thinking  that  the  pre- 
paratory iridectomy  perfoixucd  up{m  both  eyes  might  give 
hcT  breathing  time  to  recover  her  strength  a  little;  but  on 
itA  being  explained  to  mo  that  the  disappointment,  after 
iridectomy,  on  6nding  that  sight  was  not  restored  might  have 
A  bad  effect,  which  no  oxplanatioa  on  our  part  could  remove, 
I  extracl-ed  the  lens  at  once  from  tha  one  eye,  and  at  the  same 
time  made  a  preparatory  iridectomy  on  tho  other,  'i'he  sight 
waa  reetored  immediately  after  tho  operation,  and  the  patient's 
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mind  naft'Mffcftt  rest.  The  eye  was  opened  on  the  sixtli  tiny. 
Tho  bandage  was  kept  on  for  anot-hor  week,  being  only  re- 
moved, muniing  and  evening,  for  the  sake  of  fomentation  j 
©verytlimg  was  going  on  quite  satisftiotonly  ;  hut  a  fortiiijrlit 
later  I  was  asked,  to  see  the  palient,  as  her  eye  continued 
painful,  and  occasionally  much  irritated.  Tho  long  continued 
application  of  the  bandage  had  produced  an  inversion  of  the 
eyelid,  causing  some  annoyance.  Tho  baudago  was  diHcou- 
tinucd,  n  shade  was  worn,  luid  the  eyo  recovered  very  soon. 
She  could  road  Bmall  print  with  cataract  ghisaea  for  about  a 
month,  bnt  aftor  that  time  had  elapsed  her  sight  foi-  rending 
was  diminishing.  On  examination,  however,  I  was  able  to 
assure  her  that  nothing  serious  had  taken  place ;  that  only  a 
thia  nicuibrane,  bke  a  spider's  web,  had  formed  in  tho  area  of 
the  pupil,  and  that  a  alight  touch  would  rostHji-o  the  former 
aeatonoHB  of  vision.  I  aeked  her,  however,  not  to  press  me  to 
do  it  immediately,  but  to  wait  for  a  little,  as  I  was  unwilling  to 
touch  her  eye  until  six  months  after  thfl  first  operation.  As  a 
reward  for  her  patience  I  promised  to  extract,  at  the  same  time, 
the  Ions  from  the  other  eye.  I  thus  induced  her  to  wait 
patiently  till  the  beginning  of  the  year  (1881),  when  I  lacerated 
the  membrane  in  the  one  eye  and  extracted  the  lens  from  tha 
other. 

Bearing  in  mind  the  tendency  to  entropion,  I  opened  the 
eyes  on  the  fourth  day,  when  I  permitted  her  to  leave  her  bed; 
and,  notwithatanding  an  attack  of  liver  complaint  tho  day 
after  the  operation,  everything  went  on  well  until  eight  days 
later,  when  the  eyelid  of  the  eye,  on  which  T  had  recently 
operated  for  extruction,  vciry  strongly  turned  in.  This  time 
manipulation  was  of  no  avail;  indeed,  the  spRSmcM-lic  con- 
traction of  the  orbicularis  rondci-ed  the  opening  of  the  liJa 
impoHsiblu  ou  tho  part  of  the  patient,  and,  when  forcibly 
opened,  tho  ball  instiuctively  was  hid  under  the  upper  lid. 
In  thi.H  emergency  I  resorted  to  the  application  of  serres-fius, 
which  are  generally  sufficient,  1  applied  three  to  a  fold  of 
skin  of  the  inverted  lid,  and  left  them  on  tor  a  night.  Tho 
beneficial  effect,  however,  proved  only  temporary.  Two  davs 
later  the  eyelid  began  again  to  turn  in,  bnt  after  this  wo 
succeeded   in  keeping  it  dowu  by  court  plaster  for  several 
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days.  The  subsequont  prog^ress  was  unintermptod,  and  acute 
rision  in  both  eyes  was  restored. 

TKe  following  case  will  show  yon  how  wo  mast  act  when 
there  arid  preseut  complications  in  th@  condition  of  the  lens  as 
weU  as  io  that  of  the  cornea,. 

Cask  2. — Mrs.  G — ■,  aged  54,  Cneff,  had  lost  the  sight  of  her 
right  eye  complutely  by  smallpox  some  yfnrs  ag-o.  The  left 
eye  (as  represented  in  Fig.  3),  although  vision  was  not  gone. 


Fia  59. 
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was  affected  with  Btaphyloma;  nparly  one  half  ot  the  cornea 
was  opaque  ;  the  iris  was  adherent  in  the  corneal  cicatri.t,  and 
not  dilatahk'.  Recently  this  eye  became  affected  with  catanictj 
but  without  absolutely  complete  loss  of  vision.  It  was  one  of 
those  cataracts  which  come  slowly  to  maturity.  I  first  peT- 
fonnpd  iredectotny,  and  a  fortnight  later  1  opened  the  capsule 
with  a  needle  without  diatarhing  the  lens,  and  at  the  same 
time  breaking  up  old  adhesions.  Three  weeks  later,  I  extracted 
the  lens  by  a  small  comeo-conjanctiTal  flap ;  the  result  waa 
good  sight. 

I  shall  only  direct  yonr  attentioa  to  the  patient  at  present 
fJuly  1-Hh,  1881)  in  our  hospital. 

Cabs  3. — Peter  L — ,  furnacemanj  aged  53,  lost  left  eye  by  an 
opemtion  for  cataract  elsewhere,  and  came  to  have  the  cataract 
n-moved  from  the  right  eye.  Patient  was  admitted  throe 
times  last  winter,  hut  uo  operation  was  considered  safe  in  his 
case,  because  after  two  days  remaining  in  the  house,  waiting 
to  bo  operated  on,  he  suffered  each  time  from  an  attack  of 
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cadematonB,  erTsipelaa  of  tbe  face,  eyelids^  &o.  The  swelling 
WB8  excessiye,  and  pitted  <m  preasnre.  He  was  admitted  again 
July  Ist ;  his  face  is  Taeoolar,  uid  £eelB  hard  like  leather  to  the 
tonoh.  I  temored  the  oatazaot  last  week  after  which  he  had 
an  attack  of  CBdema  of  the  lids ;  the  swelling  was  relieved  hy 
the  application  of  camphorated  spirit.*  Kow«  after  the  swelling 
has  diBapx>earedf  70a  can  satisfy  joarselvee  of  the  sacoeoB  of 
the  operation/ which  has  not  been  prejadioed  l^  the  erjsipe^ 
latons  attack. 


■  ^    OuDphone  ^n  i 

Spt.  Tini  xeot.  ad  Jj.    SoItb. 
l^dnt  orer  the  part.    The  evaporation  of  the  ipirit  leaTsa  a  ooaUag 
of  eamphor.    Oorer  vith  dry  lint,  and  bandage- 
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opiration  hi  ca8e8  ot  goit  ob  fluid  cataract 
Division  ob  Boldtion 

GxsTLEMBN, — Cataract  ocouning  in  children  or  in  pcreong  op 

to  tweuty  or  twenty-Bve  yeacB  of  ago  is  generally  removod 
by  division  or  solution  in  the  folluwing"  manner  : — The  papil 
liaving  been  dilated  with  iitropine,  the  patient  placed  in  a  re- 
cumbont  position,  the  eyelids  held  open  by  a  speculum,  and  the 
ojobBll  fixed  with  forceps — 

1.  A  fine  needle  fFig.  57)  is  introdnced  throngb  the  comra 
at  its  margin,  and  pushed  towards  the  loos,  and  the  capsule 
opened  at  the  centre. 

2.  If  the  cataract  is  fc>und  to  be  soft  the  whole  autBricr 
surface  of  the  lens  may  be  broken  up  at  once,  bo  as  to  penult 
the  aqaeous  hamour  to  come  in  contact  with  tho  entire  leus- 
Rultatance,  and  allow  it  to  be  gradually  obaorbt'd.  In  about 
three  monthB  such  a  cataract  will  have  diaappeared. 

8.  Ifjhowever,  the  lena  be  more  consistent,  laceration  of  the 
capsule  ia  limited  to  the  centre,  in  order  to  allow  absorption  to 
take  place  gradually^  for  tliero  is  a  danger  that  dii^locatod 
fragments  of  the  lena  may  cauee  iritis,  with  its  troublesome 
couaequeucoB ;  and  hence  we  must  wait  for  throe  ur  four  weeks, 
until  all  the  signs  of  irritation  have  subsided,  when  tho  lens 
is  again  touched  with  a  needle  to  bring  another  part  of  it  under 
the  action  of  the  aqaeoua  humour.  It  may  require  to  bo 
touched  throe  or  four  times  before  the  lona  bo  got  rid  of. 
Daring  the  whole  course  of  treatment  the  pupil  must  be  kept 
constantly  dilated,  so  that  the  iris  may  be  prevented  from 
conuDg  into  contact  with  tbe  lenticular  dehrit,  with  which  it 
might  form  adhe«iuna. 


* 


1  very  rarely  leave  the  Iohh  to  lie  got  riil  of  by  absorption, 
considering  that  many  eyes  are  IubI  through  irritation  c»u8ed 
by  the  lenfl-substance  acting  on  the  iris  and  other  stinictores. 
lie  method  which  1  generally  adopt  in  infantile  cataract  is 
as  follows : 

Tho  patient  being  under  cbloroform,  and  the  eyelids  hi<ld 
open  by  &  epeculum,  I  seize  the  coujunctivu  and  the  subcon- 
junctival tisuGB  with  a  blunt  forceps,  cither  in  the  upper  or 
lower  vertical  meridian,  at  a  ditilauoe  of  about  ooo  i^ixth  of  an 
inch  from  thB  comeo-Bcleral  junction.  1  then  introduce  tho 
needle  and  open  the  capsnle.  If  tho  lens  is  found  to  bo  Duid 
it  is  at  once  removed  by  introducing  a  narrow  lance  obliquely, 
into  the  cornea,  and  pnshing  it  behind  the  lena-aubatanco 
which  is  floating  in  the  anterior  chamber;  then,  in  withdraw- 
ing the  lance,  I  dfprCBs  the  sclorul  margin  of  the  wounii,  and, 
by  pressing  with  the  fixation  forcfps,  gQt  rid  at  once  of  the 
whole  or  the  grc>ater  part  of  tho  lons-substancc. 

When  the  lens  is  rath«r  tough  only  those  fragments  should 
be  removed  which  are  floating,  the  rest  being  left  for  n  future 
time — aay  a  fortnight  or  throe  weeks  later — when  the  needle 
Bhonld  bo  again  introdnccd,  and  tho  residuum  o£  the  lens 
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broken  up  and  thrown  into  the  anterior  chamber,  from  which 
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it  can  he  pfimoved  with  a  lance.  It  is  hanlly  eror  necensary  to 
use  tfao  lanco  twice  fur  this  pnrposo. 

Soft  cataract  in  aduifs  I  remove  in  the  some  manner,  nsing 
ft  h  road  lanco  for  the  extraction  of  the  lens.  Figf.  60  repre- 
sents the  linear  extraction  with  lance. 

The  patient  being  under  clUoroforua,  and  the  eyelids  held 
open  by  a  speculum,  I  seize  the  conjunctiva  uud  snbcoDJuiio- 
tival  tissues  with  thuforcepe,  eithnrin  the  upper  or  in  the  lower 
vertical  meridian,  at  a,  distance  of  aboat  one  sixth  of  an  inch 
from  the  comeo-scleral  junction.  I  then  introduce  the  lanco 
obHqnely  throngh  the  cornea  into  the  anterior  chamber  and 
behind  the  lens,  pushing  the  iris  out  oi  the  way.  The  aqueous 
humour  escapes  and  the  lens  advaiicc's  forwards,  and  is  pumped 
out,  by  alternate  pressure  and  relaxation,  with  the  forceps  on 
the  one  band,  and  depression  of  the  lance  on  the  other. 

IE  the  incision  be  found  insufficient  1  enlarge  it  on  each  side, 
and  dirt'ct  tho  point  of  the  lance  toward  any  tUbrie  of  the  lens 
which  may  hnve  remaiuod  bi;hind.  The  lens  ih  thus  extracted 
■without  interfering  with  the  iute^ty  of  the  pupil.  Ifj  how- 
ever, the  state  of  the  parts  is  soch  that  iridectomy  is  thought 
necessary,  I  introduce  the  lance,  in  the  first  instance,  more 
horizontally,  niakiDg  an  opening  of  about  a  qaarter  of  an  inch^ 
and  oscise  a  portion  of  the  iris.  I  then  reintroduce  the  lanco, 
and  enlarge  the  opening  on  either  side  (either  by  pushing  the 
lance  forward,  or  by  pressing  it  first  on  the  one  side  and  then 
on  the  other),  until  the  incision  is  about  three  eighths  of  an 
inch,  pump  out  the  Ions,  as  already  indicated. 

The  reason  of  limiting  the  puncture  in  the  first  instance  is 
that,  after  the  iris  kas  Inst  its  snpjtort  from  behind,  and  some 
of  the  lens-Bubatance  has  Inbricatod  its  anterior  surface, 
it  is  apt  both  to  fall  back  and  to  become  slippery,  so  that  it 
becomes  difficult,  if  net  impossible,  to  aeize  it  with  the 
forceps. 

In  cataract  in  persons  after  the  age  of  twenty-five,  unless  its 
milky  apptiarance  indicate  a  soft  condition  of  the  Ions,  I  operate 
in  the  same  manner  as  in  senile  cataract. 

I  wish  yon  to  bear  in  mind  this  fact,  which  I  think  will  be 
bomo  oat  by  the  experience  of  must  surgoons,  thai  cataract 
occurring  in  the  two  extremes  of  life  is  comparatirely  easily 


dealt  «-ith :  in  old  age  the  lens  ia  a,  hard,  consistent  body, 
whicTi  is  easily  removed  ;  in  infcincy  it  is  globnlar,  softish,  and 
not  difficult  to  get  rid  of;  bat  in  the  adult,  on  tbo  other  hand, 
the  lens  ia  generally  not  only  tough,  but  possesses  a  greater  or 
less  degree  of  vitality,  and,  if  frequently  irritated,  might  take 
ou  mUumuiatory  action.  I  think  this  worthy  of  your  nuticet 
because  we  aru  too  apt  to  regard  the  Ic-ns  us  iusuHceptible  to 
inflammation^  and  any  inflammatory  mifichicf  which  it  may  sot 
up  in  thfi  interior  of  the  eyo  is  regarded  in  the  same  light  as 
the  irritation  setup  by  a  foreign  bodyj  but  this  ifl  feir  from 
being  the  case,  becanse  the  lens  itself  may  take  on  inflainnin- 
tion,  and  propagate  it  to  the  other  atructurea.  I  thereforo 
think  that  the  safest  procedure  with  regard  to  it,  ia  removal, 
the  only  diffi^rence  being  that  while  in  seuile  cataract  we  may 
operate  without  chloroform^  in  aduUa  the  ue,9  o£  ansssthetics  ia 
ad\'}SQble. 

Operation  by  Sdctidit 

The  method  of  removing  a  soft  lens  by  suction  wns  practised 
by  the  I'ersians,  aud  was  tried  in  1347  by  Laugior,  u£  Paris, 
who  employed  a  pumping  needle.  Desmarreti  also  tried  the 
procedure,  but  gave  it  up.  Mr.  Teale  has  of  lat-e  years  re- 
vived the  idea,  and  Mr.  Bowman,  who  adopted  this  operation, 
has  devisod  for  tho  purpose  a  very  elegant  instruniont,  of 
which,  however,  I  have  novor  availed  myself.  In  eases  of 
liquid  cataract  the  use  of  this  instrument  ia  very  enticing, 
becanse  an  immediato  result  is  produced ;  but  such  cataracts 
are  comparatively  rare,  and  a  noff  cataract  cannot  be  thus  got 
rid  of.  We  are  apt  to  pump  out  the  vitreous,  which  ia  of  loss 
density  than  the  lens  substance,  or  drag  tho  other  structure*!, 
and  do  damage,  while  no  impression  whatever  can  be  mado 
upon  tho  uucIeuH.  A  liquid  cataract  can  easily  bo  roinoved 
by  meuiLB  of  a  tiiuall  corueal  puuctm-o,  or  it  dlMLppearH  in  a 
few  days  From  the  autorior  cliamber,  after  opening  the  capsule 
with  a  noodle,  and  a  sofi  cataract  can  be  removed  by  a 
linear  incision,  otter  a  few  days  maceration  of  the  lens,  with 
moro  case  and  safety  than  by  tho  introduction  of  pumping 
instrnments. 
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This  form  of  cataract  is  generally  met  with  among  adult 
peraoDS.  There  being  a  transparent  zone  at  the  periphery  of 
the  Ions,  rays  of  light  cah  thus  i-each  the  retina;  but  the  im- 
perfection of  Bueh  sight  is  ovidentj  as  vision  can  only  toko 
place  when  the  pupil  is  in  n.  stato  of  dilatation. 

Operation. — The  only  operation  applica'hle  to  it  is  the 
formation  of  a  new  pupil,  which  should  bo  made  downwards 
arul  inwanls,  and  shaped  in  snch  a  manner — rounded  off 
without  cutting  the  ciliary  margin — as  not  to  disturb  it«  con- 
tractiUty. 

I  operated  on  a  patient  some  years  ago,  and  restored  sight 
in  both  eyes  to  such  an  extent  that  he  is  able  to  diHcIiarge  the 
duties  of  a  mechanical  watchmaker. 

We  have  just  now  (March  Ist,  1881)  admitted  into  the 
Ophthalmic  Hospital  a  boy,  aged  foorteon,  with  zonular 
cataract  of  both  eyes,  in  whom  the  opaque  portion  of  the 
left  lens  has  peculiar  greyiah  points  round  its  margin.  We 
made  au  artiOciiil  pnpvl  in  the  left  eye  two  months  ago,  and 
he  hua  uuw  come  to  have  the  other  eye  operated  upon. 


DiPRESBINO   AND    CoDCHINa. 

The  operations  of  depressing  and  couching  hare  played  a 
most  important  part  in  ophthalmic  surgery.  They  are  performed 
by  introducing  a  needle  through  the  sclerotic,  and  by  thrusting 
the  lens  directly  downwards  (depression),  or  by  pressing  it 
downwards,  backwards,  and  outwards,  so  that  it  should  recline 
with  its  anterior  form  directed  opwards  (called  inclination  or 
couching).  In  either  case  a  bed  is  made  for  the  lens  in  the 
interior  of  the  eya  at  the  eiponsc  of  the  broken  np  vitreous. 
When  the  lens  is  soft,  it  cannot  be  depressed  at  all,  but  ia 
merely  broken  upj  and  it  is  partly  dissolved,  some  of  it  re- 
maining in  the  aqueous  humour,  and  forming  a  ducIous  for 
aeoondary  cataract  or  for  something  more  serious.  This 
operation  originated  at  a  period  when  the  doctrine  of  Colsns 
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pi-evai1»(l,  that  llie  loos  was  the  essential  organ  of  visiotij  and 
tbat  catur»ct  was  a  pellicle  formed  in  front  of  it,  wliick  could 
easily  be  depressed  and  removod  frgin  the  pupil.  Yet  even 
ftftor  Ktiplor  (IfiOi)  proved  that  the  lens  was  merely  a  re- 
fracting ineiliimi,  and  Mailro-Jcan,  BriHsoau  and  othora  de- 
monstnvtcd  that  cataract  waa  an  opacity  of  the  ]enH  itsolf, 
the  practice  of  coaching  atill  continned  on  account  of  its 
facility  of  execution.  Nothing  can  be  more  easy  than  to  pot 
in  a  needle  and  push  the  lens  ont  of  sight,  bnt,  alas  t  for  the 
conscc|UBUcea.  Depression,  even  in  snch  able  hands  as  Dupuy- 
trou,  haa  cauBod  aomo  deaths,  and  itt  other  cases  it  has  boon 
the  starting-point  of  irido-choruiditiHj  wliich  ban  rendered  the 
life  of  the  sufferers  miserable.  The  depre^eed  lens  may  act 
na  a  foreigTi  body,  detach  the  retina,  or  roll  forward  against 
the  ciliary  procesaos  and  iris,  and  thus  act  aa  a  constant  focua 
of  inflammation  to  hava<is  the  patient's  life.  Depression  haa 
well-nigh  diaappeared  from  Britiah  practice,  and  will  soon 
have  only  a  historical  exdstence.  It  has  bctoi  demonstrateid 
that  the  coached  lens  never  absorbs,  but  it  remains  as  a  foreign 
liody.  Operations  of  that  kind  should  ba  left  to  the  Sathiyas 
of  India,'  and  not  be  revived  among  ua  in  any  ghnj}e 
lehatever. 

Cask. — -Mrs.  K consnlted  me   for  cataract  in  the  loft 

eye.  The  right  eye  had  previongly  been  couched,  and  for 
opwards  of  a  year  had  caused  her  unutterable  nocturnal  pain 
and  distress.  On  examining  it,  I  could  see  that  this  eye  was 
completely  disorganised,  and  tmlefis  it  was  first  enucleated,  I 
refused  to  operate  on  tlie  loft  eye.  While  she  was  considering 
whether  she  should  submit  to  this,  Dr  Wallace  informed  me 
that  sho  had  been  seized  with  herpes  frontalis  on  the  side  of 
tho  couched  eye,  the  herpetic  eruptions  being  situaled  juat  on 
the  course  of  the  supra-orbital  nerve.  I  urged  the  aKsolnte 
necessity  of  having  the  eye  ennclcated  at  once,  for,  whenever 
herpes  shows  deep  disturbsmce  of  the  nervous  system,  sym' 
pathetic  inflammation  may  supervene  in  the  other  eye  at  any 
moment.  Tho  eyeball  was  removed,  and  tho  lens  was  found 
Bitiutod  within  a  bag  in  tho  posterior  portion  of  tho  retina. 


'  St-e  Mr.  Fivyers"  paper  in  tho  '  I^ancct,'  September.  1879. 
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The  horpoticeruptionsdisappearetlileaWngcntaneonB  cicatrices. 
I  then  operated  on  tho  other  cjro,  and  vision  is  now  good. 


Teauxatic  Cataeact 

Ifl  an  opacity  prodacod  "by  an  injwry  inflicted  apon  the  lens  or 
itscapHTile,  either  by  a  foreign  body  having  merely  penetrated, 
or  penetrated  and  lodged  within  its  substance,  or  by  the  zonula 
having  been  ruptured  and  the  lens  dislocated  by  eoucuasion 
without  an  external  wound. 

A  very  slight  wound  to  tho  capsule,  as  the  prick  of  a  pin, 
is  sometimes  eutBcieut  to  produce  opacity  of  the  lens  by  od- 
mlaBion  of  the  aqueous  humour  into  its  fibres,  and  this  is  trau- 
matism of  the  Ipns  in  its  simplest  form.  When  a  fragment  of 
metal  1ms  penetrated  and  lodged  in  the  lens,  the  capsute  wound 
having  closed,  it  sooner  or  later  produces  opacity,  tho  time  of 
the  completion  of  the  cataract  varying  according  to  the  size 
and  nature  of  the  foreign  body,  the  violence  with  which  the 
wound  was  inflicted,  and  the  nature  of  the  subject.  Moreover, 
as  a  wound  of  the  lens  implies  injury  to  tho  cornea,  and  eorao- 
tiines  to  the  iris  and  cilijiry  region,  and  as,  if  it  ba  done  with 
violence,  the  lens  may  bo  dislocated,  there  arise  varioua  com- 
plications of  traumatic  cataract,  which  may  be  classified  aa 
follows : 

1.  Cataract  caused  by  simple  panctui-e  of  the  lens, 

2.  Cataract  with  lacomtiou  of  the  cornea  and  iris. 

3.  Cataract  complicated  with  hypopion  {coarse  injury). 

4.  Cataract  with  Eoi-eign  body  impacted  in  the  lens. 

b.  Cataract  with  diHloeatiou  of  the  leus  : — a,  into  the  anterior 
chamber ;  h,  into  the  vitreous ;  e,  partial  dislocation  ;  d,  under 
the  conjonctiva. 

1.  Simple  punctuir  may  produce  an  opaeity,  which  maybe 
confined  to  tho  spot  of  injary,  or  may  gradually  extend  and 
involve  the  whole  of  the  lens.  If  limited  in  extent  it  requires 
no  inierfereuce  ;  but  when  the  leus  has  become  entirely  opaque 
it  mnst  be  dealt  with  according  to  the  principles  which  we 
have  now  considered,  and  therefore  treated  like  a  cataract 
caused  by  malnutrition.     A  simple  jiuncture,  however,  when 
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canaod  by  a  coarso  instrumont,  may  give  rise  to  pnmlent  in- 
filtration and  lotAl  dt'sti'ucti'm  of  the  eyeball.  Aaon  instAnco 
I  may  mention  cataract  induced  by  a  fork.  These  cases  are 
unfortunately  too  common  in  this  part  of  the  country  among- 
children,  who  are  in  tho  habit  of  untying  their  shoe-laces  with 
ft  fork,  which  slips  and  wounds  tho  lens.  If  it  bo  clean  and 
penetrate  about  the  centre  of  tho  cornea,  it  may  produce  a 
simple  lenticular  opacity ;  but  if  it  be  rusty  or  penetrate 
near  the  ciliary  circle,  tho  risk  of  ]iiirulent  inSltration  is 
very  great.  Of  the  former  we  have  at  present  two  oaeoB  in 
liand. 

2.  When,  in  addition  to  tho  opaqne  lens,  the  cornea  and 
iris  have  been  laceratedj  the  case  reqnires  careful  attention ; 
tho  patient  must  be  kept  in  bed,  both  eyoa  coYered ;  atropine 
and  warm  fomentations  applied  to  the  injured  eye ;  and  only 
antiphlogistic  diet  allowed.  Ait«r  the  lapse  of  a  few  days, 
when  there  is  no  local  distiirbance  and  the  lena  not  dislo- 
cated, wo  remove  the  lacerated  portion  of  the  iris,  trying  to 
shape  the  colobonm  so  aa  to  allow  of  tho  free  exit  of  tho 
lens,  and  leave  the  extraction  for  a  future  occasion,  when  we 
romovo  the  lens,  according  to  the  requirements  of  tho  case; 
but  when  wo  see  that  tho  lens-capsulo  has  been  very  widely 
opened,  and  the  extraction  of  the  lens  cannot  be  safely  post- 
poned, wo  remove  the  lensj  either  with  the  lance  (Fig.  60)  or 
by  a  curved  iucisioa. 

3.  When  there  is  pus  in  the  anterior  chamber,  in  addition  to 
the  cataract,  tho  operation  must  be  strictly  limited  to  the 
removal  of  the  pus  and  tho  performance  of  iridectomy.  Should 
pns  again  form  it  muni,  bo  n'moved,  so  cs  to  prevent  injury  to 
the  internal  structures,  and  the  len^  extracted  some  months 
later. 

I  have  recordicd  snccessfiil  extraction  of  the  lens  under  such 
cdrcumstanceB.' 

4.  The  impaction  of  foreign  bodies  in  the  lens  ia  a  subject  of 
interest  in  conuection  with  traumatic  cataract,  aa  it  enables  us 
to  see  the  pathological  changes  which  take  pla<:c  withiu  tho 
lena  fibresj  for  the  lens,  hav-ing  neither  blixid-vesBela  uoruorves. 


*  '  On  Improved  Method  of  Extraction,  &«.,'  p.  9. 
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cannot  be  enbjcct  to  tlio  iiinniDiD&tion  which  chnrQcteriBcs  tho 
other  tisBuos.  Whou  tho  change  iii  tho  lens  is  associated  with 
inflammation  of  the  iris,  tho  ciliary  ctrole,aiid  thedoepstnicturcs, 
the  turbidity  of  the  aquwniH  aril  it»  »en;iun  npscity  render  the 
process  complex  and  obscure  ;  but  in  cases  of  tranniatism  of  the 
leufl,  thp  other  atmcturca  not  being  involved,  we  can  watch  its 
progresg,  and  see  that  it  is  Bubject  to  a  kind  of  vegfttable  in- 
flannnnti()n,  no  well  dosciibed  by  Sir  James  Paget,'  Tho 
tissue  chan^  ia  a  slightj  slowly- progressing  swclliag  iu  its 
elements,  dae  to  increased  afflux  uE  nutritive  inattHr.  In  my 
report  on  'Traumatic  Cataract*^  I  menLinned  a  case  in  which 
a  pLEf>co  of  iron  piuuw^d  through  the  cornea  and  iris  and  lodged 
in  the  lens,  where  it  remained  for  fonrtoon  months  without 
nmterially  affecting  vision.  I  examined  the  cane  freqaently 
during  that  period,  until  the  patient  gave  np  attcndauce,  and 
with  the  esception  of  a  circii inscribed  opacity  and  thicken- 
ing in  the  immediate  neighbourhood,  there  was  no  frondcncy  to 
progresH. 

At  present  (Jan.,  1881)  thoreai-e  two  cases  in  attendance  at  the 
Ophthalmic  Hospital  with  pieces  of  iron  in  the  lens  ;  one  is  of  two 
years'  staivding,  in  which  tho  nucleus  is  quite  opaque,  but  the 
anterior  layer  still  transparent ;  and  we  have,  therefore,  poet- 
poned  extraction  of  the  lens.  Tlio  other  m  of  eight  months' 
standing,  and  in  it  the  piece  of  iron  is  fiitnated  deeply  jn  the 
lower  and  itiner  segment  of  the  leua,  and  tho  opacity  has  trar 
veiled  very  slowly  from  within  outwards  until  two  thirds  uf  the 
lens  are  now  opaque.  Whilst,  generally  speaking,  the  progress 
ia  vBi-y  slow — vegetating,  as  it  were — we  now  and  then  moot 
with  oases  of  violent  inflammation,  Bet  np  by  a  minnte  foreign 
body  in  the  lens,  when  the  injury  does  not  involve  any  other 
structure. 

Cask.— John  F — ,  hotel  manager,  Oban,  age  28,  met  with 
an  accident  to  his  left  eye  in  May,  1880.  When  diiving  a 
nail  iutoa  box  a  pieoo  of  iron  darted  through  tho  ccrttn.!  of  tho 
Ions.     On  presouting  hiniBell  six  weeks  after  the  accident  I 


'  Oanbridge  Mooting  uf  Br.  Mod.  ABsoeiation,  1880,' 
'  Rt'-od  bofore  tli*  Intemutioniil  OpbthaLiuological   Congress    in 
London.  1872. 
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fomul  tlie  ptipil  contractot),  the  ciliary  circle  injected,  irides  very 
dnrk,  so  that  cbange  of  coloar  waa  not  ■noticealilo,  the  whole 
lens  opaque,  and  the  patient  snfferiug  from  violent  noctui-nal 
pain.  I  put  hitu  under  chloroform,  made  an  iridectomy,  and 
extracted  the  lens  by  a  linear  incinion.  Visiou  waa  tolerahly 
good  ;  he  could  see  fingerB.  Every  symptom  of  iuilammatioa 
disappeorodj  and  he  went  homo  on  the  tenth  day  after  the 
operation  ;  bat,  as  the  foreign  body  did  not  come  away  along 
with  the  lens,  1  did  not  conBidiT  the  rase  satisfactorily  ended,  and 
warned  the  patient  of  the  possibility  of  inflammation  still  being 
set  up,  either  in  the  injm-ed  or  in  the  uninjured  eye,  in  which 
case  he  wan  to  apply  t'-t  once  for  relief.  In  the  beginning  of 
Augiiat  he  again  presented  himself,  complaining  of  dimness  of 
vision  in  the  uninjured  eye,  which  was  ushered  in  by  eickness 
and  headache;  the  sight  in  the  injured  eye,  though  dimi- 
nlehed,  had  not  entirely  di&nppeared.  On  examining  the 
uninjured  eyo  with  the  ophthalmoscope,  and  by  foca!  Ulitmina- 
tion,  I  found  thu  vitreous  cloudy,  tlio  uvea  of  the  iris  already 
beginning  to  form  adhesions  to  the  lens-capsule,  and,  indeed, 
there  were  present  all  the  symptoms  of  acnte  irido-choroiditis 
or  sympathetic  ophthalmia.  There  being  no  time  to  lose  I 
removed  the  injured  eye  with  deep  reluctance  aud  regput. 

I  found  the  anterior  layer  of  the  vitreous  soft,  the  ciliary 
circle  thickened,  and  a  minute  particle  of  iron  (Fig.  61]  lodged 

Fi9.  61. 


in  the  debrig  of  thickened  lenticular  snhstanco  at  the  equator, 
all  the  rent  of  tha  structures  being  perfectly  healthy.  The 
violent  inflammation,  however,  did  not  cease  after  emulation  of 
the  injured  eye,  on  the  contrary,  it  took  six  weeks  of  a  strong 
mercurial  wiurse,  combined  with  large  doses  of  lod.  Potass^, 
to  subdue  the  inflammation  completely,  and  two  months  more 
elapsed  before  the  cure  could  be  considered  as  completed.  I 
have  only  to  add  that  there  was  no  syphihtie  history  connected 
with  the  case,  nor  any  constitutional  tniut,  but  a  dimple  cane  of 
sympathetic  inflammation  setting  up  through  a  minute  foreign 
body  lodging  in  the  substance  of  the  lens. 
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An  annlogous  cnae  has  been  montionod  by  Mr.  Power.* 
The  contemplatioi)  of  such  cases  nmkeH  one  inclined  to  tliink 
tliat  the  leuB  iu  adulte  is  itself  capable  of  toking  on  violent 
iailnmmatiou ;  hcnuc  the  great  importance  iu  operating  npon 
Buch  cataracts,  of  securing  the  tivii.cuutian  u£  the  outii-o  lens, 
and  tho  danger  of  tomporieing  and  relying  too  much  ou  the 
quioaoence  of  the  ilohris. 

Cask. —  Traiimaiic  eataraH,  with  la^v^ration  of  cornea  and  irU, 
and  hfjpopion — Iron  emhedded  in  lens — Evacuaiion  of  pus  and 
iridentoniAj — IUxfrartwti, — Good  sight. — W.  G — ,  aged  33,  boiter- 
maker,  presented  himaolf  with  ao  injury  of  the  eye.  While  he 
was  engaged  in  cutting  a  piece  of  iron  a  chip  from  the  chiael 
flew  up  and  Htruck  him.  On  examining  his  eye,  I  found  the 
cornea  and  iri»  lacerated  and  tho  lens  opaque ;  there  was  also 
a  little  pas  iix  the  anterior  chambor.  I  opened  tho  cornea  aud 
let  oat  the  pus,  and  ako  removed  a  portion  of  the  iris  (Fig.  62). 


Fio.  62. 


Watching  the  case  for  Beveral  days,  I  noticed  what  is  annsnaJ 
in  such  eaaeSj  that  the  little  Wood  iu  tho  anterior  chamber  did 
not  make  any  progress  towards  ulisorption,  and  this  inactive 
condition  caused  me  to  suspect  that  there  mnst  bo  a  foreign 
body  lodged  in  the  interior  of  the  eye.  Now,  the  test  for 
detecting  the  presi-nce  of  a  foreign  body  in  the  eye  is  touch. 
Wbon  tho  eyeball  is  gently  touched  in  every  direction,  if  the 
patient  start  as  if  pricked,  you  may  assume  with  certaiinty 
that  a  foreign  body  is  there  j  if  he  be  passiro,  then  it  itt  posi)i> 


'  '  B«purtof  Int'Cniiitiuual  OpbtLalmoLugioalCongreeBin  London,' 
p.  81. 
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We  that  a  fnrpign  braly  may  lie  embwldfJ  in  l.li(!  lens-suli- 
Btancc  in  snch  a  mniinpr  ns  nut  to  eansf  patti  rtn  presstirf. 
Tliis  ia  likoly  to  bo  the  caso  when  tho  tear  in  the  cornea  is  small, 
but  when  the  tear  ia  lurge,  mnrkiug  the  penetration  of  a  largii 
body,  the  possibibty  of  sueh  a  substance  ludging  there 
quiescent  mast  be  excluded.  Reasoning,  therefore,  from  thcso 
premisea,  I  came  to  the  concbision  that  a  foreigu  body  of  Bufli- 
cient  Bize  to  iuHict  such  a  tear  could  not  ludg»  iu  the  lens- 
sabstance  without  indicating  ils  oxistonce  by  causing  atoxting 
on  pressure.  Yet,  when  watching  tho  behaviour  of  tho  ante- 
rior chamber,  the  dryncsB  of  the  iris,  and  inactivity  of  tlie 
aqueous  huraonr,  I  became  euspicioufi  that  a  foreign  body  must 
be  lodged  there.  Indeed,  by-and-bye,  when  examining  tho 
eye  by  oblique  illninination,  I  noticed  a  small  black  speck  at 
tho  margin  of  the  iria,  which  was  at  first  taken  to  be  a  pigment 
spot,  but  I  came  to  the  conclusion  that  this  must  be  the  offend- 
ing body.  I  opened  the  cornea  at  the  original  wound  with  a 
broad  needle,  touched  tho  pieee  of  iron  and  drow  it  for- 
wards, and,  in  withdrawing  the  inatrument,  I  enlarged 
the  corneal  opening.  I  then,  with  tho  toothed  forceps, 
Beisced  and  removed  a  piece  of  iron  weighing  IJ  gi-.,  of 
the    shape   and   eisse   represented    in    Fig.    G3;    I   am   per- 
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fectly  at  a  loss  to  explain  how  auch  an  angular  body  conid  be 
lodged  in  the  lens  without  betraying  it.s  exiBtence  on  prcaBni-e. 
Three  weeks  later  I  extracted  the  lens,  and  you  can  satisfy 
yourselves  that  the  patient  enjoyB  good  sight.  He  reads  No. 
10  of  Jager.  From  the  form  of  his  pupil  yon  would  never 
Buspect  that  tho  eye  had  such  a  narrow  escape. 

In  cases  liko  this,  tho  lino  that  divides  the  region  of 
safety  fi-om  the  oect-'ssity  of  wtcriJicing  the  eye  ia  ao  faint 
that  it  requires  great  watchfulness  on  your  part  to  lay 
hold  of  the  phenomena,  and  judgment  to  balance  tbe  con- 
flicting evidence  on  each  side,  in  order  to  arrive  at  a  satisfac- 
tory conclusion. 

1  may  mention  here  also  a  case  of  a  foreign  body  in  the  lens 


This  is  a  skptch  of  the  case  oF  Edward  Qneen,  aged 
20,  riveter,  who  was  struck  with  a  piece  of  iron  on  the 
right  eye.  On  coming  to  the  triBtitntion  in  July,  1871,  four 
dayg  after  the  injury,  the  lens  was  opaqne,  with  an  elevated 
ridge  on  its  Bui-face,  and  there  was  pus  in  the  auterior 
chamber,  and  infiltrated  into  the  lower  part  of  the  cornea. 
A  cur%'o-linenr  section  witb  Graefu's  kniiu  was  mBde  in  the 
lower  healthy  portion  of  the  cornea,  above  the  suppurating 
part,  and  iridoctomy  performed,  thus  giving  exit  to  the  pus 
in  the  anterior  chambiLT  and  thu  Itms.  On  the  sixth  day  the 
anterior  chnmber  was  clear.  The  patient  could  count  fingers, 
"but  the  lower  part  of  the  cornea  still  remained  opaque, 
having  A  yellowish  ]>uriform  look.  At  tho  end  o£  a  fort- 
night this  part  had  cleared,  bringing  into  view  a  black  point, 
which  was  at  fii-at  sight  taken  for  a  shred  of  thu  iris,  but 
oa  examination  was  found  to  ho  the  point  of  a  piece  of  iron 
embedded  partly  in  the  cornea  at  its  junction  with  the  aolorotio, 
and  portly  in  the  ciliary  proccasBS.  This  was  removed,  after 
which  the  lower  part  of  the  cornea  became  flattened  and  tho 
pnpil  contracted.  An  artificial  pupil  was  made,  which  resulted 
in  good  sight. 

A«  a  rule,  however,   when  the  irig  and  lens  have  been 


'  "Tratimatic    cataract,    eightj-two    operations"   (iDteraational 
OosgrcBB,  London.  1872> 
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laged,   tlie  pupil  has  a  tendency  to  g&t    contracted,   anil 
heuce  the  necessity  of  makiDg  the  pupil  rather  larger. 

Oasi.— B.  M — ,  aged  21,  caulker>  \md  Hb  right  eye  iujui'od 
by  a  rivet,  a  trugmGut  of  eteel  having  been  driven  against 
tho  oomea  and  iris,  whit^h  it  lac^eratud,  and  lodged  in  tho 
loDH.  The  left  oyo  had  been  dostroyed  by  a  similar  acci- 
dent two  ypara  before.  Linear  extraction  with  iridectomy 
was  performed.  The  cicatrix  of  tho  tear  in  tho  cirny^a 
romainf)  opatjue  ;  the  pupil  is  irregularly  contractj^d,  as  shown 
in  Fig.  65 ;  but  in  other  reapectii  the  sight  ia  good. 

Fio-  65. 
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5.  Cataract  with  dislocation  of  the  lens : 

a.  When  the  lens  is  dislocated  into  the  anterior  chamber,  it 
is  very  easily  removed  by  introducing  the  lanco  right  under  it, 
giving  it  a  kind  o£  support,  and  extracting  it  when  brokc-n  up 
(Fig.  GO]  ;  but  wht'u  the  lens  is  entire  and  hard,  it  must  be 
removed  by  a  curved  incision. 

b.  Wlien  the  lens  ie  partially  dialocatcd  and  wedged  into  the 
ciliary  region,  if  youswcre  to  make  a  section,  the  lena  being 
fixed  in  its  position,  would  not  present  itself  at  tho  opening. 
The  safest  way,  therefore,  is  first  to  put  in  a  needle  and 
push  the  lens  into  its  proper  place,  or  even  a  little  in  the  oppo- 
site direction,  making  its  margin  look  towards  the  portion  of 
tho  cornea  in  which  you  pi'opose  to  moko  tho  incision. 

c.  When  the  lens  has  been  dislocated  into  the  vitrcouR,  so 
long  as  it  ia  not  opaque  and  is  floating,  it  is  generally  not  safe 
to  interfere,  but,  shonld  tho  lens  be  opaque  and  tho  vitreous 
not  disorganised,  I  operate  in  the  following  manner : 

The  patient  being  seated  before  me,  with  the  head  reclining 
slightly  forward  and  sopported  by  an  assistant,  I  iutruduce  a 
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needle  throngU  the  cunicu,  depretiEs  thu  handle  and  koc^p  the 
lena  forward,  thon  entrusting  the  instrumont  to  au  aRHiHtaiU.,  in- 
trodiicd  the  lancn  behind  the  Iod8,  nud  thuH  romovQ  it.  In  this 
o|»"mt.ion  tins  pcwition  in  nooeHSit.ry,  its  otherwiRe  the  lens  is  apt 
to  fall  back  behind  the  iris  after  the  corneal  section  is  made. 

d.  Dislocation  of  tho  Ions  nndor  the  conjunctiva. 

Fig.  6G  represents  a  case  which  I  admitted  som'O  time  ago 
into  tho  Ophthuluiic  Institution.  Tho  patient  is  a  puddler 
from  West  Hartlepool,  aged  35,  whose  right  eye  was  injured 
Boveu  weeks  ago  by  a  scrap  of  iron.  At  the  outer  margin  of  the 
orbicularis  thero  is  a  large  nodulated  cicatrix  where  the  stroke 
was  inflicted.     The  anterior  chamber  ia  shallow,  and  the  iria 

FiQ.  66. 
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dragged  towards  tho  inner  angle,  and  partly  atrophied.  Ho 
can  count  fingers  at  the  outer  angle.  At  the  inner  angle  there 
was  a  eubcoDJunctival  tumour  which  limited  the  motion  of  tho 
eye  inwards.  I  was  aiire  that  this  could  be  notliing  else  than 
the  lens  dislocated,  and,  on  opening  the  conjunctiva  I  extracted 
tho  lens  which  was  softened.  The  tumour  baviug  disappeared 
and  the  movemonta  of  the  eye  re-eatablishod,  I  improved  vision 
by  the  formation  of  a  now  pupil. 

I  have  operated  anccessfully  in  a  similar  accidont  in  the  case 
of  an  tronmastor. 

Mr.  Wardbworth  recently  exhibited  a  case  to  the  Ophthal- 
mological  Society,  of  dislocation  of  both  lenses  under  the 
conjunctiva,  in  which  good  sight  bad  been  restored.' 


Brit.  Med.  Joam,/  Dec.  18,  1880. 
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Gentlbuek, — Lo  my  iutroductory  lecture  I  have  given  you 
a  general  view  uf  the  eye  as  an  object-glass,  serving  tljo  purpose 
of  projecting  imagee  of  objects  apou  the  retina.  I  propose 
cow  to  eutcr  iuto  a  dotailod  couBideration  of  the  subject,  and 
tberefore,  auk  you  to  glikiice  for  a  momcut  at  the  elementary 
laws  of  optic?. 

Every  luminous  point  sends  out  tight  in  all  directiona. 
Thiifl,  for  instance,  ft  burning  taper  phiced  in  the  contro  of  a 
spherical  surface  is  visible  from  fill  points  of  that  surface,  and 
in  like  manner  the  sun  sbed^  its  light  through,  space  in  all 
directions,  ittf  rays  reaching  the  earth  smd  the  other  planets, 
whatever  their  position  may  be  in  iho  boumllcsa  ei^punso  of 
heaven. 

As  to  the  nature  of  light,  two  theories  have  been  held.  The 
emission  theory  propounded  by  Newton  was,  that  light  bad  » 
material  existence,  and  consists  of  minute  particles  of  a  very 
subtle  nature,  which  emanate  from  luminous  bodies  in  straight 
lines  with  inconceivable  velocity.* 

The  Newtonian  theory,  however,  hae  now  generally  been 
abundoQod,  and  the  uudulatory  theory  accepted  in  it«  stead. 
The  founder  of  this  great  theory  woa  'ITiomas  Young,  whom 
wo  have  already  mentioned,  and  of  whom  FIngland  and  the 
medical  profession  have  reason  to  be  proud.  Helmholtz  says, 
"  His  waa  ono  of  the  most  profound  minds  that  the  world  haa 
ever  »eeu,  but  he  had  the  miafortune  to  be  too  much  iu  advance 


'  Tbe  vdocitj  of  light  lias  boon  vHrii>u8ljr  cktimated,  as  it  is  culcu- 
laied  frum  tbe  disl«tio«  uf  llie  sun,  which  is  aut  flsailj  detertnined.  It 
may  now  be  accepted  as  186,000  miles  a  second. 
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of  Ms  age.  He  excited  the  wonder  of  hi«  ctintemporaries, 
who,  however,  were  nnablo  to  follow  him  to  the  boigbt  to 
which  his  daring  intellect  was  accustomed  to  ho&t.  Hia  must 
important  idnaflj  thorofore,  lay  buried  and  forgotten  in  the 
iolitm  of  the  Royal  Society  until  a  new  generation  gntdnally 
and  painfully  made  the  same  diacoverics,  and  proved  the  cxact- 
noBH  of  his  assertions  and  the  truth  of  hia  demonstrations."  It 
in  interesting  for  you  tu  know  that  his  fame  was  obscured  for 
twenty  yoars  by  the  sarcasm  Uuapod  ujnm  his  writings  by  Lord 
Brougham,  who  had  then  the  command  of  the  'Edinburgh, 
Review/  the  literary  and  scientific  dictator  of  that  period. 
ThiinkBf  however,  to  the  labouT^  of  the  celebrated  Frenchmen, 
Fresnol  and  Arago,  and  the  still  moro  celebrated  German 
HelmboUz,  his  name  huA  been  restored  to  its  commanding' 
position,  and  his  investigations  will  live  iu  science,  whilst' 
his  illuHtrioDK  critic  will  be  remembered  only  as  the  defender 
of  Queen  Caroline. 

Acixipdiug  to  the  undulatory  theory,  light,  iaetoad  of  being 
a  aubstance,  is  a  mode  of  motion,  of  the  nature  of  a  vibration, 
of  the  particles  of  a  hypothetical  elastic  medinm  (ether),, 
through  which  it  is  transmitted  from  the  source  of  illumina- 
tion. In  this  respect  light  rcsomblea  sound,  with  this  differ- 
ence, that  the  waves  of  light  are  incompamhiy  shorter  than 
those  of  sound,  and  the  velocity  of  their  propagation  incom- 
parably greater. 

The  theory  as  to  the  nature  of  light,  however,  does  not  affect 
the  truth  of  the  assertion  that  it  travels  in  straight  Unes — a  fact 
porfoctly  well  known  to  the  ancients.  When  the  source  of 
illumination  is  at  an  infinite  distance,  ejj.  that  of  the  eun, 
these  straight  lines  aro  practically  parallel.' 

Rjxys  of  light  travelling  through  the  air  aro  broken  up  into 
three  parts,  when  they  fall  upon  the  surface  of  ,a  body,  such 
as  that  of  a  plato  of  glass.  One  portion  is  thrown  back  or 
reflci^ted  from  the  surface ;  a  socond  travels  thi-ough  the  glass. 


'  Wbile  rays  from  aay  luminoua  hody  rvftlly  direrffe,  yet  at  a 
diatftOf^o  of,  any  twenty  feet,  they  aru  alreudy  practically  |iariillL>l,  und 
oouAL-quently  4UI  dmtAnces  over  tliis  arc  spukcn  of  oa  ioBnitc,  aiid 
thcwe  under  it  m  fiuit«. 
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though  not  in  the  same  straight  liue  as  before  it  eQicrcd — is 
othor  words,  it  is  rofrnctcd,  i.  e.  bout  out  of  its  farmer  course; 
whilo  &  third,  by  raouns  of  which  the  surfaco  of  the  glass 
becomes  visible,  in  Bcattorcnl  tn  all  diroctioBs.  tSiuco  the  tirst 
two  lire  the  most  important  theoretically,  wo  thorefore  have 
tho  science  of  optica  divided  into  eatoptn/'j—ihe  laws  of  reflec- 
tion, as  by  mirrors  or  polished  surfaces,  and  dfoptrtcs — the 
laws  of  rofractiou.  As  the  eye  is  a  dioptric  Jipparatus,  the 
laws  of  refraction  alono  fall  to  bo  considered  heru. 


Rrpraction  TnnoiTOH  Tjenres 


A  ray  of  light  rimy  be  refracted  by  its  passage  through  a 
lens  or  prisin.  Leases  are  of  two  principn.!  kinds^-cotivei  and 
concave.  These  are  subdivided  into  double  convex  (Fig.  07  a), 
plano-convex  (b),  convex  meniecus  (c),  double  concave  (d), 
pla.DO -concave  (s),  and   coucuve  meuitucus  (p).     With  regard 

PiQ,  67. 


to  the  meiiLscus,  it  mny  bo  mentioned  that  it  is  ciiUecl  convex 
or  convorgiug  when  it  is  thicker  in  the  middle  than  at  tho 
outside,  bnt  conokve  or  diverging  when  the  middle  ia  Uio 
thindetst  ]>art, 

Convpx  lenfes. — If  rays  of  light  parallel  to  the  axis  fall  upon 
a  convex  lens,  they  are  by  the  lens  made  to  converge  approxi- 
mately to  one  point  on  the  other  side  of  the  leuB  (p.  Fig.  OS). 
The  point  to  which  Buch  rays  converge  is  called  the  principal 
foool  point,  and  this  focus  is  said  to  be  real  or  positive.  Tho 
distance  of  the  principal  focus  from  the  lens  is  called  the  Focal 
distance,  and  deiHTids,  tii-st,  on  the  form  of  the  lens.  Tho  Eoeul 
distance  of  a  lens  is  inversely  pri»portioiial  to  its  refracting 
power ;  thus,  taking  a  lens  of  1  inch  focus  as  a  unit,  a  lens  of  2 
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inches  focus  would  have  -4-  tho  refractive  power,  one  of  3  inches 
■f,  of  -t  inches  j-,  of  10  inches  -^„  Ac.  But  tho  focal  distanca 
alM)  depends  on  the  aubstanco  of  which  the  lens  is  com- 
posed. Dificreut  inateriaU  have  different  powers  of  refi-nc- 
tion,  und  tbo  muasure  of  this  power  is  called  the  index  of 
refraction.  The  diatiuico  of  the  principal  focus  is  also  inversely 
proportionia]  to  the  index  of  refraction,  that  is  to  say,  if  tho 
index o£  refraction  bo  greater  the  focal  distance  will  be  nearer ; 

FiO.  68. 


if  it  be  Biualler  tho  focus  will  be  further  removed  from  the 
lens.  Thus,  a  lens  of  dense  flint  glass,  whoso  index  of  red-ac- 
tion is  approximately  1  J,  will  Imvo  its  principal  focus,  nearer 
to  tho  lens  than  another  of  the  t^anie  form,  bnt  of  crown  glass, 
whosn  index  of  refraction  ih  approximately  1^. 

Concavn  lensf-n. — Kays  parallel  to  tho  axis  falling  npou  a, 
concave  Icna  emerge  from  it  as  if  thpy  diverged  from  one  point 
on  the  same  side  of  the  leas  {?,  Fig.  G9),  called  the  principal 

Fjo.  69, 
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focal  point,  and  the  focus  in  this  case  is  said  to  be  virtual  or 

negative.'' 


'  ^e  formnla  for  calculating  the  focal  distance  of  a  lens  !• — 
wliere/  in  the  focal  dlstAnce.  /■  die  indeic  of  refrikction.  r,  r,  the  radii  of 
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We  have  utreadj'  eieou  that  rays,  faUing  upon  a  cottvex  lena 
parallel  ty  the  axis,  urt>  by  it  brought  together  at  the  principal 
focus.  If,  on  tho  (x»ntrary,  the  rays  oE  light  divergu  frcm  the 
principal  foous  [r,  Fig-,  08),  thoy  will  pass  through  a  and 
t'tnergH  from  a  crtuvox  li'iw  pamllel  to  ihe  axin.  So  al«0  in 
the  CAse  of  ft  concave  lens,  while  pamllel  inddent  niya  cnierga 
from  it  OS  if  they  had  como  from  the  principal  focus  on  the 
same  side  as  they  entered,  rnjTS  on  the  other  hand  entering' 
the  lens  in  lines  diverging  from  a  principal  Eocas  (r,  l''ig.  (i9) 
will  omorgo  from  it  parallel  to  tho  axis. 

Ctmjmjaifi  foci. — Hjiys  fanjiij^  upon  a  convex  lens  from  a 
point  (p,  I'ig.  70)  in  or  near  the  axis,  bat  further  removed  from 

Fio.  70. 


the  lens  than  the  principal  focus,  will  converge  to  a  point  {p'), 
ft  real  focui*  on  the  other  side  of  the  lens.  Also  rays  incident 
h-ora  p'  will,  on  emerging,  converge  approximately  to  p. 
These  points  (p  and  p'),  of  which  each  is  thus  the  point  of 
convergence  for  the  other  as  the  source  of  light,  are  therefore 
called  conjugate  foci. 

Itays  fulling  upon  a  convex  lens,  from  a  point  (i*.  Fig.  71)  in 
the  axis  nearer  to  the  tens  than  the  principal  focus,  will  emerge 
as  if  thoy  proceeded  from  a  more  distant  point  (/)  on  the 
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cmrvattire  of  tbe  two  faw«  of  th«  Iran.  iEt«iiicin1im»g  thnt  1  dtvidvd 
bj  any  number  gives  it«  reciprocal,  the  formula  may  be  put  in  tbiMo 
ward*:  To  find  the  focal  distance  of  a  Ions,  subtract  1  from  the  indux 
of  rufractivu  luid  multiply  tliu  rocuuiudvr  by  thv  sum  of  tliu  reotproc»Is 
of  tbo  radii  of  mn-atiire  of  the  two  faces  of  the  lena;  the  refliiJt  will 
l>e  the  rcciptNion.1  of  th<.'  fooiU  ilibitance.  To  niak^  tliia  riil«  npply  to 
«ll  the  BIX  formt  uf  lenaei  it  mmti  be  roiiiemb«red,  tbai/ in  puuitivo 
when  tbo  principal  foous  is  real,  iii:!gative  when  it  is  virluul;  r,  pouitivo 
when  th4^  ^mb  fsta  of  the  Icna  is  ooarox,  negative  when  it  in  cuneiive ; 
r,  positive  when  the  seeond  face  ta  convex,  ne};ative  when  it  is  eoacavu ; 
aad  that  ft  i»  the  index  uf  refraotion  from  the  oxtemii]  ini^jutii  into 
the  leua. 
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same  aide  as  r.     Thest-  points  ara  ilI»o  called  conjugate  foci, 
but  the  focus  /  is  now  virtual.' 

Pio.  71. 


UtijH  falling  npon  a  concavo  Icus  t  l',  from  a  point  fp,  Fi^.  72) 
iu  the  axis  at  anj  distance  whatever,  will  ornery  as  a  pencil 


I  In  bgth  tbe  casM  uf  ootijugate  foci  given  above,  tho  relation 
between  tlie  distances  of  tbe  conjugate  fooi  and  tlie  diiitanoe  of  tbe 
pi-incipal  focns  ia  givuD  in  tbe  eqnution  : 

1.1-1 

whore  jj,  p'  are  the  distanocB  of  the  oo^jugatc  foci,  ruid/  as  before  the 
distance  of  the  principal  focus.  The  sum  of  the  i-HciprociOa  of  the 
diBtiiuiies  of  the  coujuijate  foci  is  here  seen  to  be  ec(ual  to  the  reciproool 
of  tbe  principal  focal  distance.  Thus  if  the  focal  length  of  &  Lena  be  4 
iochee,  while  P  is  at  a  distance  of  G  incbes^  we  bave^ 


.-.  jjr"  =  12  inches. 

In  tho  socood  case  however,  tbe  distance  of  the  yirtnal  focns  from 
the  lena  mnst  be  reckoned  nogative.  Thnaif /=  8  ioche*,  p  =  6 
inohoB,  we  bave^ 


That  is,  P'  is  at  a  dietuuco  of  24  inches,  and  negative,  bccattsc  the 
fikciis  ia  virtual. 


BuTBACTiaN  THBouan  Feibms 

The  second  means  of  refracting  rays  of  light  ia  the  priara. 
A  prism  i»  a  piece  of  g'lnss,  or  other  transparent  substance, 
the  sides  of  which  are  bo  iucliued  to  each  other  that  its  cross 
section  is  u  trtaug'Ie,  uud  its  action  on  light  pasfiing  through  it 
is  to  change  the  direction  of  the  course  of  tho  bGam.  From 
wliat  has  been  said  of  lenses,  you  have  alrtiady  loanicd  that 
when  a  beam  of  light  falls  obliquuly  on  the  surface  of  a 
medintn,  mora  donaa  than  that,  throngh  which  it.  has  been 
passing,  its  direction  in  changed  to  a  new  ono,  nearer  to  the 
line  drawn  at  right  angles  to  that  surface,  called  tho  nomal. 

FiQ.  73. 


In  the  most  common  form  of  prism,  the  angle*  of  a  section 
made  at  right  imgles  to  its  edges  are  all  equal,  each  being  an 
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angle  of  GO".  Let  a  d  c,  Pig-.  73,  be  mich  a  section  of  a 
prism.  When  a  my  of  light  s  i  paaaing  throiig-h  air  falls  upoc 
the  surface  of  the  prism  at  J,  it  is  bent  a*  wo  Have  seen  nearer 
to  the  normal  K  i,  and  tates  the  courup  i  i'  through  the 
giflss.  When  it  reachea  the  other  sarface  at  i'  it  is  again 
refracted,  but  now  (aince  it  is  pawing  from  a  more  to  a  less 
dense  medinni)  in  the  contrary  direction,  t'.e.  away  from  the 
normal  k'  i',  and  passeti  through  tho  air  in  the  direction 
i'  B.  In  both  cases  tbou  the  ray  of  light  is  deScotcd 
towai'ds  tlio  thick  luul  of  tho  prism.  To  an  eye  plaeod  at  r, 
the  ray  of  light  will  appear  to  have  ootno  from  some  point  P 
in  the  prolongation  backward  of  tho  line  i'  e. 

Tho  amount  of  deviation  whiuh  a  my  of  light  undergoes  ia 
passing  through  a  prism  will  depend  upon  the  refracting  angle 
B  A  c  of  the  prism,  i.e.  the  angle  between  tho  refraciing  sur- 
faces, and  also  upon  the  particular  kind  of  glass  of  which  it  is 
composed.  Since  the  differently  coloured  rays,  of  which  white 
light  i»  made  up,  arc  not  all  equally  refrangible,  it  will  follow 
that  the  light  will  be  broken  up,  tho  less  refrangible  rnya  at 
the  red  end  being  aeparatod  from  the  more  refrangible  at  the 
violet  end  of  the  spectrum.'  Consequently  the  object  at  which 
you  are  looking  thi-ough  the  prism  will  appear  with  a  coloured 
fringe  or  border.  This  is  partially  got  Hd  of  by  making  the 
prifim  as  email  as  possible,  or  altogether  avoided  by  conjoining 
a  prism  of  crown  giants  with  one  of  flint  glass,  and  in  this  way 
noutralisinf^  tho  dispersion  of  tho  one  prism  by  moanK  of  tho 
other.  Although  wo  mention  hero  tho  principle  on  which 
achromatic  lenses  are  constructed,  such  lenses  arc  too  heavy 
to  be  practically  osofnl,  and  thereforo  in  ophthalmic  practice 
it  is  better  to  use  a  simple  pri.<!m,  but  of  a  kind  of  glass  [crown 
gliMM)  whose  power  of  dispersion  is  weak  relatively  to  ita 
rcEractirtg  power.  Also,  while  prisms  with  a  refracting  angle 
of  60'^  are  iu  nse  for  general  purposes  in  optica,  for  prismatic 
ppectacloa  a  feebler  power  ia  Bufiicient,  ami  jjrisiDS  are  made 
with  angles  varying  from  1°  to  2(y.  Such  prismatic  glasses 
are  numbered  accordinir  to  their  refraci 
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Refraction  in  the  Ete 

These  elementary  principles  of  optics  will  enable  you  to 
understand  how  refraction  takes  place  in  the  eye,  which  is  in 
reality  a  compoand  convex  lens.  The  cornea  is  a  simple  but- 
face,  coTering  the  aqueous  humonr,  and,  therefore^  as  it  does 

Fio.  74. 


not  contribute  to  the  refractive  power  of  the  eye,  may  bo  here 
disregarded.  The  aqueous  humour,  on  the  other  hand,  is  one 
of  the  refractive  media,  its  indexof  refraction  being  y^.  Since 
the  vitreous  humour  has  the  same  index  of  refraction,  it  may 
be  regarded  as,  in  this  respect,  one  with  the  aqueous  humour. 
Embedded  within  these  is  tlio  crystalline  li'us,  whose  index 
of  refraction  is  |4,  and  tlie  refractive  power  of  the  eye  is  the 
result  of  the  combined  action  of  these  two  refractive  media. 

Atifjle  a. — What  is  known  as  the  optic  axis    is  an  imagi- 
nary   straight    Hue    (f    f',   Fig.    74.),    drawn    through    the 
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centre  of  tho  cornea  to  a  point  sitnatefl  on  the  retina  between 
tlie  macula  luten  and  the  entrance  of  the  optic  nor^-e  (o). 
Round  thiH  line  the  whole  optic  apparatus  is  symmetrically 
disposed,  so  that  it  exactly  corresponds  to  the  axis  of  an 
ojitical  instrument.  In  such  an  instrument  it  coincidoa,  or 
is  identical  with  the  visual  line,  and  so  also  was  it  formerly 
considered  to  be  in  the  oye,  but  Helmholt?,  has  shown  that 
tlie  visual  line  is  another  straight  line  [v  m),  which  joins  the 
pcint  of  fixation  with  the  macula  lutea.  In  front  of  the  eye, 
the  visual  line  is  situated  generally  to  the  inside  of  and  more 
frequently  a  little  above  the  uptic  axis,  the  fovea  being  to  tho 
outside  and  a  little  under  the  axis.  These  two  lines  intersect 
at »  point  called  tho  nodal  point  {Ic),  which  is  near  the  posterior 
Burfacp  of  the  lens.  There  is  thus  formed  at  the  nodal  point 
an  angle,  which  is  goiiorally  referred  to  as  the  angle  a.  In 
tho  emmctropio  eye  this  angle  is  about  5°;  in  the  hyponno- 
tropic  it  is  7°,  or  even  more  ;  and  in  the  myopic  it  is  lcs3  than 
h°,  diminishing  until  sometimes  the  visual  line  coincides  with 
the  optic  astia,  while  in  extreme  cases  it  crosses  to  between  the 
axis  and  the  entrance  of  tho  optic  nerve,  and  tho  angle  is  th&n 
reckoned  negative. 


AcuTEMEes  or  Visioif. 

Visual  acuity  depends  on  tho  senmbility  of  the  retina,  juat 
as  tho  sense  of  touch  does  on  tho  skin.  In  the  latter  case,  we 
measure  tho  sensibility  by  the  smallest  distance  at  which  tho 
nieclianical  proaBure  of  each  point  of  a  pair  of  compasses  is 
separately  felt,  and  in  the  former  by  the  least  distance  between 
the  images  of  two  luminous  points,  which  can  be  clearly 
diatinguiahe<l.  Thin  distuuce  corrcaponds  to  an  angle,  which 
is  called  the  Bmallost  visnal  angle,  and  in  eyes  of  avenige 
acnity  is  an  angle  of  one  minute.  On  this  principle  SnoUcn 
has  constrnctcd  his  "  tost-types,"  each  of  which  at  ita  proper 
distance  shonid  he  seen  at  an  angle  of  five  minntcs,  while  the 
separate  parts  of  each  letter  shonid  be  seen  at  an  angle  of  one 
minute.     In  order,  therefore,  to  distinguish  one  letter  from 
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onotLer,  an  eye  must  be  able  to  see  distinctly  objects  at  au 

anglo  of  oue  miuute,  ue.  the  sixteenth  part  of  a  degree. 

The  size  u£  thu  image  (urmed  oa  the  retina  depeotis  on  this 

smalleBt    angle,    nnd    the    distinguishing    puwur   uf    the    cyo 

increaaos,  though  not  in  direct  proportion,  with  tho  ^owth  of 

this  image.     Tho  degree  of  acutencsB  of  vision  in  therefore 

Dxeasnred  by  the  Ruiallesfc  angle  at  whirh  objcetfl  of  known  sizo 

and  form  can  be  distinguisherl,  which  angln,  ngainj  ia  determined 

by  the  utmost  distance  at  which  objecUi  of  definite  siEe  can  be 

recognized.     This  angle  of  one  minute  with  the  corresponding 

distance   at  which  each   letter  should  bo  rccogoizod   bu-ing 

assumed  an  a  »ta[idard,  the  acutenesB  of  Tieiou  la  expressed 

by  tho  distance  at  which  the  object  is  actually  seen,  divided 

by  tho  unit  distance. 

d 
This  id  oxprcsBcd  by  the  formula,  V  =-[7- whore  V  is  tho 

measure  of  acnteness  of  viRion,  d  the  distance  at  which  tho 
object  is  actually  sef  n,  and  D  that  at  which  it  ought  to  bo 
risible.  If  J  =  S,  then  vision  is  normal,  being  =  1  ;  but  if 
d  be  less  than  D,  then  the  eye  is  deficient  in  acutencss. 
Snellen  bos  so  arranged  bis  test-types^  that  1  ought  to  be 
visible  at  a  distance  of  1  ft.j  II  at  a  distance  of  2  ft.,  XX 
at  a  distance  of  20  ft.,  and  so  on  np  to  CC  at  a  diHtance  of 
200  ft.  Thus,  if  at  a  disfcauce  of  20  ft,  XX  is  visible,  acnte- 
new  of  vision  ia  expressed  by  ^  or  I,  that  is  to  say,  it  is 
normal;  but  if  XXX  bo  tho  smallest  visible,  acuteness  of 
vision  is  4^,  i.e.  | ;  or  if  XL  bo  tho  smal]>d8t  visible,  it 
is  H  or  i,  &c. 


Raxox  op  AccoMMODATroir. 

We  have  already  seen  (page  17)  that  in  tho  humnn  oye 
^accommodation  is  effected  by  the  ciliary  muscle,  which  presses 
on  the  rim  of  the  lens,  rendering  its  anterior  surface  more 
oouvex,  and  thereby  lengthening  itH  axis.  Tlve  eye  is  thus 
aooommodated  for  near  vision.  The  anterior  surface,  while 
inoreaBiiig  considerably  in  convexity,  at  the  same  time  advances 
forward  ;  the  posterior  surface,  on  the  other  hand,  becomes  a 
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littlo  moro  CDDTcx  without  altering  iti  position.  By  these 
conipIicBtod  modificatioua  the  positions  of  tho  cardinal  pointB 
of  tho  lon&,  aud  also  of  tho  wholo  eye,  are  altered.  ITio  focal 
distance  of  the  lenn  becomeB  shorter,  just  'as  if  tho  leiiH  had 
ret'cived  the  addition  of  a  piisilive  menistrus.  Therefore  the 
range  of  accommodation  is  to  be  determim^  from  the  focal 
distance  of  such  an  auxiliary  lens. 

The  furthest  distance  to  which  an  eye  can  see  we  call  the 
puiicturri  rc'iiwtuvi  {r),  juid  the  shortest  dist-aace  to  which  it 
can  be  accommodated  the  punct-uni  proxi'inwn  (p).  It  thus 
follows  thiit  [  divided  hy  the  focal  distance  of  tho  uieniscos, 
which  the  eye  adds  to  itself  in  udjustment  fcir  the  nearest 
point,  gives  the  numerical  expre&eion  for  the  range  of  acoom- 
modation,  tho  power  of  a  lens  being,  as  we  have  seen,  tnvorsoly 
proportional  to  its  focal  distance' 

In    Fi^.    7S   let  l  be    a  donble  convex    tens,  and    v    its 

Fw,  75. 


principal  focal  point.  If  now  parallel  rays  fall  upuu  this  lena 
they  couvoi"getu  f,  where  a  distinct  image  will  be  formed  upon 
an  interposed  screen;  but  if  diverging  rays  from  a  point  (p) 
fall  upon  it,  they  will  convorgo  to  a  moro  diBtant  point  on  the 
same  side  oh  r,  aud  consequently  no  distinct  image  will  bo 
formed  on  the  screen  ub  p.     To  get  a  diutinct  image  the  screen 


<  Tbja  can  be  dutci-mmed  from  tho  poaitioos  of  tho  far  and  near 
points,  by  means  of  tho  formula —  T  ~  P  ^  R'  ^''®''*'  T  "  ^'*®  mngi; 
of  iMJuommoilatiua.  P  the  diataoco  of  the  n«ar  j^uinX  {p)  aud  R  tbo  dis- 
tance of  the  far  point  (r).     The  formula  may  aJoo  be  pnt  T"  +  o  ^  CJ" 

t.o.  the  refraction  of  the  tje  in  a  at&t«  of  relaxation  added  to   the 

accomraodtttioD,  giree  tho  near  point.    Thua,  if  P  =  4  inobei^  and 

1111^ 

6" 

vulcnt  to  the  addition  of  a  mctuscui  of  6  inches  foeal  length. 


R  =:  12  inclies,  thirn  T  ^  X  ~  1^  ^  ^'  *'*"  *"''*  ai»eommodatioD  a  cq«i 
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mnat  be  remored  backwards.  But  if  this  cannot  conveniently 
be  done  the  raya  may  still  be  made  to  converge  at  v  by  placing- 
in  front  of  the  lens — t.  e.  between  it  and  p — a  convex  meniscns 
(l')  of  suitable  focal  length.  In  order  to  do  this  the  focal  length 
of  the  meniscus  must  be  such  that  rays  falling  on  it  from  p 
emerge  from  it,  and,  therefore,  fall  upon  l  parallel  to  the 
axis.  Now^  in  the  human  eye  the  increase  of  convexity  of  die 
anterior  surface  of  the  lens  is,  as  we  have  said,  precisely 
analogoos  to  the  addition  of  the  convex  meniscus  to  the 
lens  L. 


Gbntlbuen^ — An  mnitmtmpic  eye  in  nuo  wliicli,  durinf;^ 
TclaxatioUj  is  bo  adjusted  that  pnmllel  incident  niys  cunvei^B 
to  a  point  on  the  retina,  which  is  thus  situated  at  the  principal 
ftjcuauf  the  dioptric  systom.  Its  punctum  roiuotnm  is  situated 
at  im  infinitp  dist/inco. 

All  oyes  which  are  not  oinmetropic  are  ametropic, ».  c.  parallol 
iuciilcnt  rays  are  unit'Od,  uot  on  the  retina,  but  either  in  front 
oE  or  behind  it.  Aiotitropia  in  subdividod  into  hi/jfcrmetropta 
and  myojna. 

HYl-'CBMLTEOriA 

An  cyo  is  called  hypormcti-opic  when  the  retina  is  in  front  of 
the  focuB  of  tho  dioptric  syatom  or  tlio  fooas  behind  the  retina, 
and,  therefore,  theiro  m  a  circle  of  diffusion  on  the  retina.  The 
punctum  remotum  of  such  an  eye  is  nowhere.  A  hypemie- 
tmpic  person  has  no  distinct  vision,  and  any  distinct  images  he 
has  must  he  formed  by  the  power  of  accommodation.  It  is  by 
this  moaug  tliat  hypevmetropoa  nee  objects  at  a  distanoe,  or  even 
compat^tively  ui^r  ut  httud.  Such  a  person  usually  complains 
that  ho  cannot  read  t>r  do  UBar  work  for  any  leug-th  of  time.  After 
locking  for  a  short  period  the  lines  and  letters  run  together,  and 
then  disappear ;  hut  if  he  ehut  his  eyes  for  a  niimite  he  can 
continue  to  work  or  road  for  u  short  timo  longer,  after  ■which 
the  Iettei«,  &c.,  become  indistinct  as  before.  Wheu  a  person 
complains  that  be  cannot  continoo  work  for  any  length  of  timo 
without  the  letters  rooniug  together  we  tost  him  with  the 
convex  glasses.  Commenciug  with  the  feeble,  say  those  of  3ti 
inches  focus,  we  go  up^vards  and  arrive  at  tho  strongest  with 
which  he  can  distinguish  XX  letters  at  20  foi't  distance     The 
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focal  distance  of  this  lens  indicaton  tlie  (degree  of  his  hyper- 
metropia,  bcc&nne  if  his  eye  requires  such  a  convex  leti«  iu  froat 
of  it,  iu  order  to  hriug  the  rayn  to  u.  iocua  uu  thu  ivtiua^  tbat 
ia  a,  proof  that  thu  oye  is  so  far  deficieat  in  refractive  powor. 
Uypermetropia  ib  expressed  by  a  fraction,  whoso  numerator  ia 
I,  and  denoiniuator  the  focal  length  of  tlic  etrougeat  convex 
lens  ho  rB[|uiros,  e.  g.  if  ho  reqiiiruia  a  convex  lena  of  24-iiiches 
focfll  (Jifttance,  H  =  ^,  or  if  one  of  12  inches  H  =  tV- 

The  hypermetropic  eyeball  i»  ono  imperfectly  developed  or 
natarally  feeble.  It  is  generally  ati  tuberllance,  and  uaually 
connected  with  a  peculiar  appearance  of  the  face.  iSo  long  as 
his  ciliary  muscle  ia  in  full  power,  or  tho  degree  of  liyperiue- 
tropia  tH  uot  very  groat,  the  individual  con  work  it  well  witbout 
inconvenienne ;  but  as  age  advances,  and  micummudation  ia 
more  and  more  called  into  play,  for  the  pur^tose  of  T'cading  or 
othor  oroploymont,  ho  bogins  to  feel  the  inconvcnicnee. 

Ilypermctropift  may  be  caused,  first,  by  the  axis  of  the  eye- 
ball being  abnormally  short,  so  that  parallel  rays  nnite,  not 
OD  the  retina,  but  behind  it.  This  ia  known  as  axial  fayper- 
metropia,  II'. 

Or,  second,  it  may  be  caused  by  tho  refractive  powor  of  the 
eyeball  being  feoble  relative  tu  itii  tcngtli,  through  diminislied 
converity  of  the  cornea  or  lens,  U",  hypermetropja  of  corvn- 
turo.  Or,  again,  tho  index  of  refraction  of  tho  aqueous 
humour  or  of  the  lens  may  bo  diminished,  H*.  Hypermetropia 
may  also  be  caused  by  the  want  of,  or  dislocation  of  the  lens, 
as  after  operations  for  cataract. 

In  the  Eirsil,  th>L>u,  there  ia  arrested  developiueut  of  tho  eye 
in  its  totality  iu  ita  antero-pociterior  diameter.  The  eyeball  ia 
aiiiall  and  mobile.  When  it  is  tamed  towards  the  nose  and 
the  lids  raised  we  see  that  tho  equatorial  portions  are  strongly 
curved,  and  that  the  back  part  slopes  auddonty  towards  tho 
posterior  pole.  In  the  second  the  cornea  may  bo  doproased 
by  ulcers  or  by  inflammation. 

In  the  treatment  of  hy^iermetropia  we  refmct  the  rayg,  and 
make  them  converge  before  they  reach  the  corupa,  so  that 
they  may  be  tocussed  on  tho  retina  without  calling  in  the  aid 
of  accommodatioQ.  Hence  it  is  cured  by  interposing  lenses  to 
do  this.     But  sometimes,  although  you  supply  the  patient  with 
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tlio  strong'ost  glosses,  ho  comes  back,  after  a  little  time,  com- 
plAuiing  that  stiU  he  is  not  able  to  sco  distinctly.  The  reason 
^nerally  is  that  a  person  who  hus  bo(>n  in  the  habit  of  using 
his  power  of  accoTiimodHtion  can  with  diffitrtilty  relax  it  in 
trying  the  glosses,  so  that  after  you  have  neutralised  his  hy- 
pormetropia  there  is  still  somo  part  of  it  left  latent.  This 
is  culled  latent  hypcrmctropia,  H'. 

In  such  a  case  it  is  best  to  paralyKe  his  accommodation  hy 
tb  solution  uf  atropiDo.aud  then  give  him  tbostrougost  glassea^ 
with  which  he  can  see  dietiuctly.  lu  fact,  opectaclee  most 
be  ordered  which  will  neatrtilize  both  liis  manifest  and  latent 
hypermetropia. 


ASTHINOPIA — HaMTDDO    VlSPfl — AmBLTOPIA     PBBSBTOPIi 
— FaTIOTTK   DB   L'AcCOMMOTiATiaN 


iln — n 


There  is  a  morbid  condition  of  the  eye  Called  asthenopia — a 
torm  which  you  will  boo  frequently  mentioned  in  medical 
Works.  It  is  also  characinrisod  by  inability  to  continue  work 
for  any  length  of  time.  The  power  of  vision  is  usually  acutej 
but  the  eyes  Voi-y  soon  get  fatigued,  esptcially  when  exposed 
to  artificial  light  or  in  a.  gloomy  place.  Objects  become  in- 
distinct and  confused,  and  a  leeling  of  fatigue  and  tension 
cornea  on,  ro  that  the  person  must  close  his  eyea  and  give 
them  a  rest.  After  Sunday's  rest  such  a  person  can  resume 
his  work  with  renewed  energy,  only,  however,  to  relapse  into 
his  former  condition.  This  tension  when  long  continued  soon 
produces  pain  and  redness,  hyporaimia  of  the  conjunctiva,^ 
cyclitis,  and  even  retinal  congestion.  At  first  this  condition 
wns  considered  to  be  a  land  of  amblyopia,  tUeu  the  cause  of 
it  was  sought  for  in  the  action  of  the  muscles  of  accommoda- 
tion, and  tho  feet  that  thousands  work  without  being  thua 
fatigued,  whilst  children  are  Bometimes  affected  who  huvo  not 
Htrained  their  accommodation  at  all,  was  explained  by  the 
asfiumption  of  a  peculiar  predisposition  to  asthenopia.  You 
will,  therefore,  understand  why,  having  got  such  a  convenient 
term,  we  should  have  continued  to  conjure  with  it,  and  should 
have  extended  its  application.  Tho  study  of  medical  nomeu- 
claturo  is  highly  instructive,  words  being  slill  employed  tra- 
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Jitionally  which  represpnt  exploded  doctrines.  The  fact  ie,  aa 
Donders  has  dcmonstratod,  that  nsthonopia  is  always  the  roaiilt 
of  latent  hypermotropia.  Fatiguo  de  I'accomraodfttion  in, 
therefore,  a  bett-er  term,  because  tenaion  of  accommodation  is 
required,  even  for  eiuploymeut  In  which  the  emmetropic  eyo 
has  its  accommodatiuu  ruliixed.  Krom  youth  upwards  the  eyo 
adapts  itself  to  these  requirements  as  far  a»  it  is  able,  you,  ifc 
©von  hides  a  modemto  degree  of  hypcrmetropia  (reudoring  it 
latent) ;  but  as  the  eye  gradually,  from  age,  parts  with  its 
amplitude  of  accommodation,  in  the  same  degree  does  asthe- 
nopia set  in.  At  first  this  is  only  under  less  favourable  con- 
ditions of  illumination  aud  extraordinaiy  exertion,  but  sabse- 
qucntly  oa  all  occasions  without  exception,  when  close  work  is 
performetl,  even  for  a  comparatively  ehort  time.  In  geni'ral 
the  syniptoma  of  asthenopia  show  themselves  earlier,  the 
higher  the  degrra  of  hypormotropia  on  which  it  depends,  so 
that  the  year  of  life  when  asthenopia  becomes  obtriisiro  may 
be  put  as  the  tlenomioator  of  the  fraction  by  which  hypemie- 
tropia  is  expressed.  Thus,  when  a  person  aged  Ho  complains  of 
asthenopia  you  will  find  that  hy]iormctropia  is  -^  j  when  it 
shows  itself  at  the  age  of  20,  H=Vir;  »'  '^"^  »g6  of  10,  H  =  iV, ; 
,.vhen    above    40  years    of    age    it  begins  to    coalesce  with 

>reebyopia.  To  nndcrstand  this  you  must  bear  in  mind  the 
work  which  the  ciliary  muscle  is  called  upon  to  perfonn  in 
such  caset!.  It  must  first  supply  the  defieiency  uf  rcfracli<in, 
even  in  looking  at  distant  objtctK,  and  then  in  looking  at  near 

)bject8  it  must  do  the  work  of  accommodation.  Hence,  liko 
every  other  muKcle,  it  gets  fatiguftl  by  ovor-oxorliuu,  and 
gradually  becomes  exhausted.  When  exhaustion  is  pushed 
for,  rigidity  ensues. 

Afitheoopia,  then,  being  the  result  of  latent  hypormolrojiia, 
it  follows  that  it  also  is  an  inheritance.     The  nature  of  the  in- 
heritance may,  accortling  to  Dr.  Hughlings  J)u:kson,'  bo  com- 
Lparcd    to  that   of    in.'^nnity  or  phthisis.     In    cases    of  a  ten- 

lency   to   insanity,    what   is   transmitted    is   not  a  diseased 

t/brain  but  only  an  imperfectly  developed,  though  a  healthy 

one,  the  highest  cerebral  centres  aro  ill-developod,  and  the 


'British  Medical  JuumuJ.'  Maj  12tb,  1877. 


IS 


194 


MTOPU 


lower  onofl  in  comparison  (ire  over-developed.  A  person  with, 
Hiich  a  brain  pa-sily  becomes  cxcit-cd  with  alcohol,  easily  de- 
lirious daring  an  acnte  illiiMs,  aud  is  more  lifible  thau  Dtlicr 
personR  to  have  insanity  after  an  acute  il1no3$.  Be  begins  his 
mental  life  with  a  duficit.  So  also  the  inheritaneo  of  phtbisia 
is  au  iuheritaucu  of  small  lungs — lA  lungs  easily  overworked. 

In  the  snmo  way,  as  Uonders  says,  "The  hypcrmetropio 
individual  begins  his  accommodation  with  o  doficit."  In  other 
words,  in  those  who  inherit  a  fcondt-ncy  to  asthenopia,  there 
haa  bc-en  transmitted  a  healthy  but  a  small  and  imperfectly- 
developed  eyo. 

Myopia 

Myopia  is  that  condition  of  the  eye  in  which  the  retins  ib 
situated  behind  the  focus  of  the  dioptric  syBtcni,  in  othor 
words,  tho  refraetive  power  of  sach  an  eye  is  too  strong^ 
relatively  to  its  length.  In  relaxed  acconimodHtiou  it»  punctuuL 
remotum  is  situated  nt  a  finite  distance  in  front  of  the  eye. 
Its  punctum  proxiumm  is  perfect,  i.  e.  it  Boes  the  near  point 
without  straining  its  accommodation.  It  is  therefore  ait 
optical  irstniment  fidapted  for  finite  diHtances. 

The  forms  of  myopia  are: — 1.  Tho  cyo  is  tno  long  in  its 
autero-postcrior  diameter,  and  tho  eyeball  asRuires  tlio  form 
of  an  ellipsoid.  The  distensinn  takes  place  mostly  at  tba 
posterior  pole,  and  near  to  the  uptic  norvo.  This  is  known 
as  axial  myupia,  M".  IL  is  the  must  frequent  form  of  myopia. 
The  eye  is  of  snch  a  length  that  its  mobility  is  impeded.  It 
is  generally  cnnncK'ted  with  distension  (eetA«iu)  of  tho  sclorotio 
near  the  entrance  of  the  optic  nerve  (sta])liyloma  posticuro). 

2.  The  refractive  power  of  the  cyo  is  too  strong  from. 
exoeasivQ  curvature.  The  conical  comea  may  be  given  aa  an 
example  of  this  form  of  myopia,  M'. 

S.  The  index  of  refraction  may  bo  incroased,  M'.  This  is 
sometimes  developed  in  cataract  from  the  increase  of  the 
index  of  refraction  of  tho  lens. 

When  a  myopic  person  tries  to  look  at  objects  at  a  distAnce, 
he  screws  up  hi*  eyelids  so  as  to  narrow  ihe  palpebral  aper- 
ture (hcai*^o  '^**  term  myojiia  from  fiOm  i  close,  uiip  eye), 
and  is  only  ubio  to  make   out   the   objects  indistinctlyj    o 
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perhaps  in  some  caaes  cot  at  all.  Yoa  measure  tlic  degree 
of  his  myopia  with  concave  lenses.  First  place  the  paiient  at 
a  distuneo  of  twouty  fwit  and  ask  him  to  n>ad  without  leusea, 
and  with  each  eye  separately  the  letters  X  X  up  to  C  C.  If 
the  dogroo  of  myopia  is  strong  ho  will  not  bo  able  to  read 
any  of  the  letters,  but  if  he  can  read  some  of  thorn  wc  try  the 
concave  glasses.  To  corroborato  the  measarement  by  the 
louses,  put  the  small  types  into  his  hand  aiid  moasuro  with 
a  tape  the  distance  frcim  tlio  coniua  to  the  letters,  at  which 
he  reads  the  typos.  That  distance  correapouds  tu  the  focnl 
distance  of  the  coneavo  lens  rpqnirod  to  nfintralize  his  myopia. 
For  example,  if  in  reading  tho  patient  holds  the  type  (1^ 
or  2  of  the  ttist  types)  at  a  distance  of  five  inches,  then  a 
6-inch  concave  lens  (t.  e.  one  of  five  inches  negative  focns] 
will  be  the  one  which  will  improve  distant  visiou  moat. 
Giving  him  Iho  cout^avu  Imisi's,  wi'  try  him  successively 
with  a  weaker  and  weaker  lenH,  until  wu  ascertain  the  weakest 
with  which  he  can  read  X  X  at  twenty  feet.  Tho  limit  is  passed 
when  wo  reach  a  lena  which  diminishes  tho  distinctness  of 
vision.  In  so  teating  him  we  must  not  trust  to  the  simple 
statement  of  the  patient  that  he  soes  better,  but  try  by  tho 
types  whether  visioQ  is  really  more  distinct.  The  degree  of 
myopia  may  then  be  expressed  by  placing  tho  neo^tive  focal 
length  of  thia  lens  for  tho  denominator  of  the  fnictinn,  and 
one  for  the  numerator.  Thus,  if  a  t'Oiieavo  Iimib  of  2[|-inchi's' 
focus  is  the  weakest  with  which  X  X  can  be  read  at  a  distance 
of  twenty  feci  M  a=  ■^,  if  with  lt)-inchcs'  focus  M  =  -f^,  Ac. 

We  have  said  that  in  hyperniptn'>pia  wp  supply  the  strongest 
lens,  whilst  iu  myopia  wu  give  the  weakest.  The  reason  isj  in 
hypertnetropia  we  have  to  give  the  struugt^st  iu  urderto  neutra- 
lize perfectly  his  accommodation.  There  is  no  fear  that  a 
stronger  lens  will  bo  used  than  is  absolutely  necessary,  for  then 
the  eye  would  be  converted  into  a  myopic.  Bat,  on  the  other 
hand,  in  myopia  our  object  is  to  correct  the  strong  refractive 
power  of  the  eye  in  order  to  enable  the  patient  lo  look  at  a 
distauce.  If  now  we  give  him  too  strong  a  concave  lens,  wo 
shall  call  liis  accommodation  into  play  in  order  to  ueutralizo 
this  coueavo  Ions.  This  we  seek  tu  avoid  by  giving  him 
rather  a  weaker  lens.     He  will  not  be  able  by  it  to  soo  very 
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far,  bat  wo  thus  run  no  risk  of  straining  his  accommodation. 
Olartses  are  acconiiugly  given  him  ono  or  two  inchoB  weaker 
than  he  absolutely  requires,  especially  in  myopia  above  ■^. 

There  is  a  very  simple  methotl  of  detornuuing  if  a  lens  is 
too   Btronfj.      If    vision    is  most   distiuct   when   the   lens   iaJ 
close  to  the  eye  we  hiive  got  a  leuu  of  proper  focal  Km^bf" 
but  if  on  withdrawing  it  from  tlie  eye  and  thua  removing  tho 
negative  focal  point  beyond  the  far  point,  vision  is  as  distinct, 
or  even  more  so,  then  the  lens  is  too  strong. 

I  recommend  mynpics  to  use  concave  glasses  only  for 
distant  vision  and  such  empIojTnent  as  piauo  playing,  and  in 
no  case  to  uso  them  for  near  work,  such  as  reading  or  writing. 
Farther,  in  high  dagrees  of  myopia,  when  it  is  complicated 
with  opaque  vitreous  or  disease  of  the  cLoruid,  we  interdict 
the  U80  of  glas&os  altogother,  so  that  vinion  may  be  entirety 
spared,  for  an  inoonsiderute  uao  of  coDcavc  glasses  may 
become  highly  injuriouj. 


Ophthalmoscopic  Aptiabakck  op  the  MTonc  Et« 


Changes  are  almost  always  observable  about  the  optic 
disc.  There  is,  as  a  rule,  a  sharply  defined  sickle- shaped  or 
eresc«ntio  spot  on  the  temporal  sido  close  of  tho  disc  (figs.  I 
and  2,  Plato  IV).  Tliere  ia  more  or  loss  atrophy  of  the  choroid, 
and  in  most  uisea  there  ia  nnmist-akable  alrnphy  of  the  stroma. 
KctaAia  of  the  sclerotic  may  go  on  to  such  an  extent  and  the.; 
staphylimia  be  so  largely  dovelopKd  oa  in  certain  circumstar 
to  give  rise  to  softening  of  the  vitrsons  humour.  This  is  more 
to  be  approheiided  in  the  higher  degrees  of  myopia,  M  =  ^^  and 
Tipwarthj.  Tlie  dist^insiou  soniotimca  cansoa  a  separation 
between  the  outer  and  inner  norro-slicatha.  The  inner  is 
adherent  to  tho  norvo  itself,  while  the  outer  is  continuous  witH 
the  sclera;  therefore,  any  distenaioa  of  tho  sclera  will  with- 
draw tho  outer  sheath  from  tho  innor,  and  thus  iucreiiso  th< 
■pace  between  the  two.^     The  place  of  entrance  of  the  oj 
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nerro  on  tlio  outer  sarfoce  of  tho  sclera  may  thus  atttuit  a 
dinmeter  of  8  mm.  or  more,  so  aa  to  present  tho  appc!arnn(;e 
of  tho  optic  ui^rve  set  upon  a  tieuoud  terrace  o£  the  litaphy- 
toma. 

Tho  choroid  remainB  normal  in  its  anteiior  part,  and  tlio 
changca  aru  gmator  closo  to  tlio  ojhtic  disc  wUltb  notliiujf 
remains  of  the  choroid  bat  b  thin,  etructureltwH,  transparent 
mombrftne,  containing  no  trace  of  blood-vessels  or  even 
capillaries.  A  further  coni*e4Uouce  of  this  jliatuiision  of  the 
choroid  ia  that  the  anterior  purtion  of  the  ciliary  body,  tho 
iris  and  Ions,  movo  backward,  llcuce,  tho  anterior  chamber 
is  gonerally  deepened,  and  tho  ciliary  munclo  on  the  edge  of 
the  uomea  may,  by  this  procosa  of  traction,  be  atrophied. 

In  high  degreoB  of  myopia  the  choroidal  atrophy  oKtonda 
around  tho  whole  optic  diiio.  The  disc  then  appears  sur- 
rounded by  a  white  ring,  whose  breadth  is  greater  on  tho 
teinpunil  thaa  on  tho  median  side.  Choroidal  atrojihy  is 
almost  always  present  in  myupia,  and,  according  to  Doudere, 
there  is  quite  a  uniform  average  relation  betwe(>n  the  extent 
of  tho  atrophy  on  tho  one  hand  and  the  degree  of  myopia  and 
the  time  of  life  on  the  other.  At  all  events,  tho  connection 
between  thom  is  iindoubted. 

On  this  point  there  only  remaina  to  be  explained  tho 
reason  of  the  choroidal  atrophy  being  on  the  teinpora! 
border  of  tho  optic  neivo,  namely,  because  around  tho 
optic  nerve  tbe  choroid  is  closely  attached  to  tho  sclera,  and 
ofton  sends  fibrous  procossos  into  tho  nerve  itself.  At  this 
place,  thereforo,  the  choroid  cannot  no  easily  em^ape  tho  strain 
oa  it  can  in  other  localities  where  it  is  more  loosely  connected 
with  the  sclcm.  Now,  because  tho  oyo  is  must  distended  in 
its  Butero-posterior  diameter,  hence  the  choroidal  atrophy 
begins  just  on  tho  temporal  side  of  tho  optic  nerve. 

In  most  cases  myopia  is  congenilnl,  but  may  niso  ho 
acquired.  Cohn,  who  has  examined  many  thousands  of 
children,  holds  that  it  is  dovolopod  by  insufScicnt  illiimina- 
tion,  by  tho  habit  of  stooping  at  8chf>ol  and  by  straining  the 
accommodation.  It  may  be  induced  by  intraiX-Uilar  pressure 
and  strong  ennvergpnce  of  the  visual  axw,  while  a  bowed 
condition  of  tho  bead  favooi'S  tho  distension  of  ih^  sclera  and 
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pftasi%-e  hyperemia,  and   elongates  the  axis.     Hence  it  i 
iiuportttuce  that  children  should  bo  taught  to  read  with  hoad 
enx;t,  and  sot  in  tirili^ht  or  insufficient  illuininiition.     In  the 
dosi^Tiiug  of  achiiols  wtrefiil  attention  should  be  given  to  th 
iig-hting,  and  the  desks  should  be  mado  of  such  a  height 
slope   h»   to  prevent  stooping  aa  much  as  possible-     ^ 
therefore,   in  most  cases  the  cause  of  myopia  is  coii(j\. 
wookiiesH  of  the  powterior  part  of  the  sclera,    it  may  at  the 
samo  time  be  induced  by  the  above  couses.     Thia  is  proved  by 
tnyopia  being-  often  developed  iu  children  nhortly  iiftor  measles 
and  scarlet  fovor.     It  may  also  be  indoced  by  cloudiness  of 
the   cornea.     OnHog  to  indistinctuo^a  of   the  retinal  imaged, 
the  patient  s^eks  to  compensivte  by  increase  of  size  for  indis- 
tinctness, therefore  he  takes  the  object  near  to  his  eye  and 
there  results  strong  couvergeuco. 

Irritation  Frequently  seta  in  at  the  period  of  pnberty,  and  is 
characterizL'd  by  hyper[emia  of  the  optic  nerve,  fatigue  and 
■pain  in  the  eyes,  ospecially  when  working  by  ariiiicitd  light. 
This  condition  requires  strict  attention.  Every  tendency  to 
cougeation  of  the  bead  must  be  avoided,  the  bowels  kept  open, 
and  work  by  artificial  light  given  up. 

If  there  is  spasm  of  the  muscle  of  aecommodation,  the 
muscle  must  bo  completely  paralyzed  by  the  uso  of  atropine 
and  coloured  glasses  worn.  The  use  of  atropine  is  continued 
for  a  considerable  time,  and  the  degree  of  myopia  then  de- 
termined. 

Myopia  generally  remains  stationary  through  life,  or  in  old 
age  may  even  show  a  decrease,  very  probably  duo  to  the  coh- 
traotioa  of  the  pupil^  by  which  the  circle  oi  di^usion  is  made 
smaller,  or  by  changes  in  the  lens  itself,  such  as  flattening  of 
the  Ions.  Thus  iu  old  ago  weaker  concave  glasses  may  bo 
required  than  in  earlier  years.  In  other  coses,  myopia  is 
mpidly  progressive,  especially  up  to  twonty-five  years  of  ago, 
and  then  remains  ritationary. 

Myopia  of  moderate  degree,  say  =  -^  or  jV,  which  remains 
■stationary,  is  a  uoaditiou  rather  to  bu  euviod  by  hypcrmc- 
tropes  and  eveu  by  emmutropus  j  fur  at  au  advanced  age  such 
a  person  can  see  minute  objects  without  the  uso  of  conveK 
gbuises,  and  simply  by  the  rofractivc  power  of  his  eye.     It  is 
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only  when  myopia  reaches  a  high  dogr&a,  e.g.  =■  ^,  thni  it  is 

apt   tu    bu   cyiuijUca.ted  with  amblyopb,   and  thus   brought 
withia  the  region  of  puthulogy. 


'eBSBTOPIA — ^RiNOE   Of  AcCOitMOPATTOIt  MODIPIKD  BY   AoB — 
HtPERUKTROPIA   ACQUISITA 

Presbyopia  (npiafivg,  old ;  inf/,  the  eye)  i*  that  conditioTi  in 
which,  as  the  result  of  increase  of  years,  the  range  of  accom- 
modation is  dinunighcd,  and  tbo  vision  of  near  objects  inter- 
fttred  witli.  The  refraction  uf  tlio  eye,  aud  still  more  the 
range  of  accommodation  become  modiKed  as  age  advanceg, 
The  diminution  of  the  range  of  accommodation  takes  place 
before  iiny  change  in  the  refractive  power,  commencing  (is  it 
does  in  youth,  even  before  the  period  of  puberty.  We  know 
that  in  advanced  age  the  lens  is  firmer  than  in  youth.  Thia 
iucroaae  of  firmness  commences  at  an  early  period,  and  it  is  in 
consequenco  of  this  greater  finnnesB  that  the  same  muscular 
action  CAn  no  longer  produce  tho  same  change  in  the  fonn  of 
the  lens.  It  is  therefore  very  probable  that  the  early  diminu- 
tion of  accommodation  [  \)  depends  on  the  cundition  of  thu 
lens.  But  in  addition  to  thia,  as  ago  advaiiceB,  the  lens 
becomes  flatter,  on  vhich  account  the  radii  of  curvatare  of  its 
sar^ee  and  its  focal  distance  are  iucreaaed.  DouJers,  who 
established  the  law  of  diminution  of  accommodntiuu,  has 
given  u  diagram  to  represent  the  amplitude  of  acoommodntiou 
at  diflcront  poriods  of  life.  In  thi8  diitgram,  the  numbci-ii  in 
the  huriaiintid  lino  at  the  tup  give  the  different  perioiU  uf  Ufo 
at  inter\'nlrt  of  five  years ;  while  the  numbers  to  the  left  in  tho 
vertical  line  give  the  distances  in  Pai'iaian  inches,  for  which 
accommodation  can  take  place.  Tlioec  below  at  have  a  iipga- 
tivo  Hguification,  ajid  represent  the  dit^tiLncOH  at  which  tho 
Converging  rays,  for  which  the  eye  is  acconimodutod,  come  to 
a  focus  behind  tho  uodnl  point.  On  the  lines  y>  p  «,ud  r  r  we 
can  therefore,  for  each  year  of  life,  tvatl  off  tho  nearest  and 
furthest  points  of  distinct  vision,  aud  tho  distanc-o  between 
the  two  lines  gives  tho  range  of  accommodation,  the  distance 


^^m         200                                             PEBSDTOPIA              ^^^^^^^^^^^^B 

^^H        betwern  any  two  consocutive  transvenio  lines  being  =  -J^  mc-     ^1 
^^■^      commodatioD.     From  the  diag^-am  it  will  appear,  tbat  even           1 
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th  year  the  nonj*  point  recedes  from  the  eye,  or,  Jn     ^H 

,  ji,  tbo  pnnetum  prosimnm,  approtiohos  r,  tho 
notum.     At  the  age  of  30  the  range  of  accoinmo- 
has  fallen  to  about  one-hiilf  of  what  it  was  at  tbo 
From  this  time  the  change  takes  place  mnch 
klly.  The  furthest  point  on  the  other  hand  remaiita 
height  up  to  the  fortieth  year,  and  theu  begins  au 
ow  doBcent^    At  the  Bga  of  50^  an  emmctropia 
somewhat  hypermetropic,  and  at  the  age  of  80 
litroijia  rciiches  from  ^  to  t'^.                                             ^ 
a,  then'foro,  ia  not  bo  tnimh  on  anomaly  of  refrac-     ^^| 
mal  condition  rciulting  from  tho  advance  of  years,     ^^| 
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]U8t  as  grey  hairs  and  wrinkling'  o(  the  skin  Jo.  It  generally 
be^fina  at  tLo  age  of  Corty-IJvu,  whyn  staall  tyjjo  has  to  be  put 
aside  and  iniaute  objects  are  soeu  with  greater  ditliculty,  though, 
ordinary  occupationB  axe  still  carried  on  even  in  the  ovoning. 
The  age  o£  forty-fivo  being  accepted  as  the  time  whcu  it  com- 
mencuS;  we  may  hcnoodurivoa  ataudarJ  bywhich  tomeasuru  the 
degree  of  presbyopia.  At  this  age  the  binocular  noaroat  point, 
p-j,  often  lies  at  a  distance  of  eight  Parisian  inches  from  the  eye* 
If,  then,  at  any  age  p  lies  at  a  distance  of  n  Parisian  inches 
from  tiie  eye,  the  degi-ee  of  presbyopia,  Pr  =  j-  —  ^.  For 
example,  if  h  =  16  iachoa,  then  Pr  =  ^  —  Vt  =  tV*  '^■"'^  '*•  =  ^'^ 
then  Pr  =  ^  —  Vt  =  TT- 

So  far  we  have  spoken  of  presbyopia  only  in  the  emmetropic 
eye,  but  myopes  and  hypemietrypes  are  subject  to  the  same 
change  of  conditions.  In  the  myopic  eye,  however,  presbyopia 
takes  place  later  in  life.  The  eetablisbod  law  being  that  it 
begins  at  forty-five  years  of  age  in  a  normal  eye,  if  gUujses  are 
not  required  by  auy  person  till  fifty  years  or  over,  we  shall 
find,  on  testing  him,  a  alight  degree  of  myopia,  which  com- 
pensates  for  the  diminution  of  his  rang-e  of  accommodation. 
Hypermetropia,  on  the  other  hand,  at  this  time  of  life  coalesces 
with  presbyopia,  so  that  then  the  correcting  glasses,  which 
such  cases  require,  must  bo  relatively  strongLT  to  compensate 
both  for  the  deficiency  of  refraction  iind  for  the  dimiiii&hod 
power  of  accommodation. 

Presbyopia  can  bo  corrected  by  means  of  convex  glasses. 
The  need  for  thfirn  arises  ao  soon  as,  by  diminution  of  accommo- 
dation, the  required  accuracy  of  vision  begins  to  fail,  and  the 
nse  of  tlicm  is  not  to  be  po&tponed  any  longer.  The  followinjf 
table  gives  approximately  the  proper  glasses  to  be  supplied  to 
au  emmetropic  eye  ut  the  diifurL.>ut  ages  for  thu  purposes  uE 
writing  or  reading  urilinary  typo;  the  tliird  column  indicates 
the  distance  which  is  preferred  for  vision  with  these  glasses. 
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Age. 

UlaKsea  required. 

Distance  of  Diatinct  YiBiun. 

48 

ih 

14" 

50 

Vw 

14" 

65 

V« 

14" 

58 

TT 

13" 

60 

1 

TT 

18" 

62 

TT 

13" 

65 

-rV 

12" 

70 

T% 

10" 

75 

* 

9" 

78 

1 

M 

8" 

80 

+ 

r 

There  are  certain  conditioua  imdor  wluch  the  ranfTo  of 
accommodation  does  aot  correspond  to  the  time  of  life,  e.  g, 
iu  general  debility  the  result  of  uxhausting'  discaac,  premature 
old  tigCj  in  ciifies  of  glnncotua  simplex,  or  at  tUocoiiimeuceiiieiit 
of  cntamct,  which  hastens  on  prtjsbyopia  through  rapid  bard- 
eaiiig  of  the  Ions,  We  Deed  hardly  mention  cases  of  paralysis 
of  tho  ciliary  muscle,  as  tho  result  of  diphtheria;  this  will 
como  up  again  for  conaidoration  under  paralyisiH  of  the  ciliary 
tuuscle. 

We  must  remember  that  glassos  can  btj  of  use  only  to  com- 
pensate for  refraction  and  tentiion  of  accommodation,  wlii-n 
tlio  acuteucss  of  vision  is  normal.  But  in  cases  of  diuiiuiahyd 
imutenoHH  cjf  vidion,  gliiasos  can  only  do  harm,  and  we  must 
rather  rocnramend  the  use  <if  larger  type  and  coarser  work  to 
avoid  fatiguing  the  eye.  With  regard  to  the  uso  of  coloured 
glasses,  I  may  say  that  I  always  discourage  their  use^  because 
they  deprive  the  eyes  of  their  natural  stimulus  of  wliite  light, 
and  iuduco  a  prodispoeitiou  to  retinal  coiigestiuti. 


LBCTUBB  XIV 

AffTlOMATtSM 

Gentlemen, — AatigmatiBm  (o,priv. ;  oTiy^a,  a  point)  consists 
of  an  irrcgulrtrity  of  curvature  of  the  dioptric  surfiicen,  which 
deviate  in  vurious  degrees  from  the  normal  spherical  form.  For 
the  proper  nmlorstflnding  of  this  subject,  wo  must  first  oiplain 
what  is  meant  by  the  meridians  of  the  pyo,  and  oapocially  the 
vertical  and  horizontal  meridians.  Meridians  are  imaginary 
lines  on  a  Bpherical  surface  passing  through  both  poles  of 
the  sphere.  In  the  caae  of  the  eye  they  pass  through  the 
anterior  snd  posterior  poles;  that  which  does  bo  in  a  vertical 
direction,  and  the  plane  of  which  divides  the  eye  into  temporal 
and  naaal  hemiephereSj  being  callod  tlio  vertical  meridian  ; 
that,  on  the  other  hand,  which  lies  in  a  huriKontal  direction,  and 
the  plane  of  which  divides  the  eye  into  upper  and  lower  hemi- 
spheres, being  known  as  the  horizontal  meridian. 

Kow,  it  is  found,  oven  in  normal  eyes,  that  the  cutrature  U 
not  the  isame  for  all  uieridiium.     The  refi-uctiouj  thereloi-Oj  is 


not  the  same  in  all  mc-ridiana,  but  strongest  wliere  there  is 
groutest  curvature,  and  fuebloat  iu  the  liuo  of  least  curvuturo. 
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Those  lines  wo  speak  of  as  tho  principal  meridians.  Tbo 
vertical  mcndian  is,  in  most  casoa,  that  of  the  shorteHt  rsdiug 
of  curvature,  and  the  liorizontnl  that  of  the  longest.  Ifj  then, 
rays  of  light,  coming  through  a  circular  opeomg,  fall  apoa 
au  Dye  (Fig.  77)  whose  maximum  curvature  is  ia  the  vertical 
meridiuu  aud  minimum  in  thu  hurizuutal,  those  in  tfao  Uiio  v  v' 
will,  therefore,  be  most  strongly  refracted,  and  brought  to  a 
focus  soonor  than  thoao  in  tho  lino  k  h'.  If  now  we  mate  a 
cross-section  of  this  cone  of  rays,  before  auy  of  thom  have  coino 
to  a  focus,  wo  shall  find  it  of  tho  form  of  an  oblate  ellipse 
(Fig.  78,  a),  whose  major  axis  is  k  h',  and  miuor  axis  v  v'.  As 
we  make  this  section  nearer  and  nearer  to  thf  focus  of  rays  in 
the  plane  i'  v  the  axia  v  tf  wiU  be  found  to  diminish  nntil,  at 
the  focUH  itself,  the  points  v  v'  coalesce  and  tho  ellijiHo  becomes 
a  horizontal  line  (u).  Further  back  thau  thiti  the  section  ia 
again  uu  oblate  ollipao  {c),  with  inoroaKiug  vertical  and  dimin- 

Fio.  78. 

A  B  G  J>  ■  p  n 


h-^h- 


h^ii'    hmi;    hffih'     1, « 


ishing  horizontal  axis.  This  change  goes  on  until  by  tho  axes 
becoming  equal  in  length,  the  section  takes  a  circular  form 
(d),  then  that  of  a  prolate  ollipso  (e),  while  at  the  focus  of  the 
rays  h  k'  it  becomes  a  vertical  line  (f),  beyond  which  it  again 
osaomeB  the  ellii)tical  form  (o] .  Such  a  cone  of  rays  foi-ms  thus 
either  a  line  or  an  image  of  diHuaion,  either  circular  ur  ellip- 
tioal  in  form,  but  can  never  unite  in  a  single  point,  and  conse- 
quently tho  eye  wo  have  bcon  considering  is  ciillod  astigmatic. 
Fig.  79  will  also  illustrato  this.  Lot  o  he  tho  circular  section 
of  monocentric  rays  hofore  falling  upon  such  a  dioptric  system. 
After  refraction  thy  rays  in  tho  plane  *'  i/  will  converge  at/, 
and  thciso  in  the  plane  h  It'  aty'.  The  distance  between  the 
lines  h  h'  and  v.  v,  of  which,  if  one  be  in  the  piano  of  tho  figuru 
tho  other  is  at  right  angles  to  it,  is  called  tho  focal  interval  of 
Sturm.  It  ia  to  Sturm  that  we  owa  the  theory  of  refntction 
by  such  n-'symmetrical  surfaces.  It  will  bo  evident  that  tho 
greater  tho  asymmotry  tho  longor  will   bo  the  focal  interval 


TiKJil  iDtomiJ  of  Sturm. 

From  such  a  ByBtom,  therefore^  we  can  never  get  a  cUstincfc 
image  of  a  luminous  point ;  for  at  whtcherer  focus  we  place  the 
screen  the  rave  wliicli  unite  at  the  other  focus  will  form  an 
imngo  of  clittu.siun.  lu  the  ouc  case  we  have  a  mm|ilo  vortical 
and  in  the  othor  a  simple  horizontal  lino.  Accordingly,  if  an 
eye  has  its  vortical  corneal  uieritlinn  of  greater  curvature  than 
its  horiEontal  it  will,  when  looking  at  a  point,  always  see  a 
vertical  or  horizontal  line,  or  an  elliptical  luminous  spot. 

Astiymatism  is  of  two  kinds — rt't/uAir  anil  trivjuhtr.  It  ia 
called  regular  asligmatiflm  or  meridional  a«yninit*try  when  tho 
curvature  in  tho  &amo  along  the  whole  length  of  the  same 
moridinn,  though  diflcront  for  differout  meridians,  and  irregular 
when  there  are  diffensnl  curvatures  at  different  parts  f>f  tho 
same  meridian.  Regular  astigmatisni  depends  generally  on 
the  cornea.  Tho  maximum  of  curvatm-e  generally  lies  nearer 
to  the  vertical,  and  the  minimum  nearer  to  the  horizontal  meri- 
dian, just  as  if  the  eyohall  had  received  it«  irregularity  of  funn 
by  pressure  at  the  two  ends  of  the  vertical  axis.     This  kind  uf 
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astigmatism  is  found  moro  orlctas  in  all  oycs.  Two  tliroada,  at 
the  same  distance  rikI  at  ni^ht  angles  to  each  other,  are  not 
eeeu  by  any  eye  with  LH)ual  di«tinctu988. 

Although  rugultir  astiguuttiKiu  usually  depends  ou  the  cornea, 
yet  it  may  be  mudified  by  the  lens,  either  by  the  form  of  its 
surface  or  by  ita  oblifino  position,  and  therefore  it  does  not 
exactly  norroti|Kmd,  either  in  degree  or  in  direction,  to  the  form 
of  the  cornea.  Sinc«  every  eye  is  to  a  certain  extent  astig- 
luntiCj  so  loug  118  it  does  not  sensibly  diminish  aciiteneetj  of 
viaion  it  is  nonnal,  and  only  becomes  abnormal  when  it  is  pre- 
sent in  such  a  degree  that  virion  is  perceptibly  indistinct.  If 
astigmatism  is  -,'^  or  moro  it  must  be  couHidoi-od  abnormal,  and 
its  oorrectiou  is  then  desirable. 

The  pecnliaritiea  of  refniction  in  an  astigmatic  eye  can  be 
imitated  by  casting  images  upon  a  scroan  through  a  cylindrical 
lens.  Such  lenses  arc  formed  by  sections  of  a  glass  cylinder 
parallel  to  ita  axis,  or  two  such  sections  symmetrically  asso- 
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ciated.  Fig.  80  shows  sections  of  cylindrical  convex  and  con- 
cave lenses,  A  and  b  perpendioulnr  to  the  axis,  and  c  jiarallol  to 
the  axis.  A  convex  cylindrical  lens,  like  all  convex  lenses, 
Mfrncts  rays  of  light  falling  upon  it  at  right  angles  to  its  axis, 
bat  ha-s  no  effect  on  rays  parallel  to  the  axis.  Similarly  a  con- 
cave cylindrical  lens  only  disponses  those  rays  which  are  at 
right  angles  to  its  axis.  If  we  now  unite  a  convex  cylindrical 
lens  with  a  convex  sphericai  lens,  mys  piinillel  to  the  axia  will 
bo  affected  only  by  the  aphorical  lens,  while  those  perpon- 
dionlar  to  the  axis  will  be  rcFractrcd  by  both,  and  will  be 
brought  to  a  point  at  some  distance  from  the  focus  of  the  other 
mys.  At  either  focus,  therefore,  there  -tt-ill  be  formed  an 
imago  of  diffusion.     This,  however,  may  be  removed  by  the 
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addition  of  aDother  cyltudrical  leiuj  of  equal  focal  distance, 
■with  its  Jixis  parallel  to  that  of  the  first  if  it  bo  negative,  or 
pt,'rptjndicula.r  if  it  be  poeitivc.  Thus,  it  fullows  that  tho 
OBtiginatiBm  of  the  eye  can  be  eorroctnil  liy  tho  addition  ol  a 
8uitfl.ble  cyliiiflrical  Ioiih.  The  focftl  ilifitance  of  the  lens  required 
for  this  purpof^e  defines  tba  decree  of  astigmatism,  tho  ono 
being  inversely  proportional  to  tho  other.  It  will  also  be  evi- 
dent that  the  degree  of  asti^^atiMu  is  the  difference  of  curvo- 
turo  of  tho  two  principal  meridiana. 

In  the  dia^OBis  of  a^itif^oiatit-ni  tho  alwence  of  normal  acute- 
nesa  of  vision  is  tho  first  indication  of  ita  cxistcnco,  and  this  is 
much  more  the  caao  the  larger  the  pupil.  H  this  indistinct- 
ness has  existed  unvarying-ly  from  youth  astigmatism  is  tho 
probable  cause.  From  want  of  distinctness  tho  jiatient  is  un- 
able to  continue  work  for  any  length  of  time,  and  if  hyperrae- 
tropia  coeiist,  asthenopia  is  very  likely  to  occur,  because  he  is 
compelled  to  use  shorter  distances  for  working,  in  ordor  to  com- 
jjenaatu,  by  tho  sizt!  uf  the  imago,  forita  ludistiuctiiess,  and  con- 
sequently acDommodntivo  asthenopia  will  probably  follow. 

To  aaconain  the  presence  of  astigmatism,  we  first  test  the 
patient  with  convpx  and  concave  spherical  lenses,  for  astigma- 
tism may  exist  along  with  either  myopia  or  byj>eniiutropia,  If 
both  of  these  fail  to  improve  vision  or  give  but  slight  improve- 
ment, then  we  must  ascertain  if  thi-  indistinctness  of  vision  is 
duo  to  astigTuatism.  Various  instrumfnts  have  been  iuv«!iiti'd 
for  thu  rapid  determination  ol  tho  oxi8t.rnco  of  astigmatism, 
and  the  pcwirion  of  the  principal  irioridiiinK,  but.  tlif  i^im]>U'st  is 
the  faji  of  radiating  lines,  supplied  witli  .Siu'lh'n'3  test-types. 
Theso  lines  diverge  at  intei-vals  of  10°,  and  are  marked  —  on 
(he  left,  -I-  on  the  right  side  of  the  vertical  line,  Fig.  81  is  a 
reduced  copy  of  them.  We  place  this  fan  before  tho  patient 
at  a  distunce  of  about  sistci'n  fuut,  uiuke  him  cover  one  of  his 
pyea,  and  arm  the  other  with  the  spherical  lens,  which  has 
been  found  to  give  most  distinct  vision.  Wo  then  ask  him  it 
be  sets  all  the  lines  with  pr|iml  distiuctnesR,  and  if  he  answers 
in  the  negati*'e,  we  ascertain  from  him  which  is  most  and 
which  k'uet  distinct.  Tljese  give  tho  two  priuci|)al  meridians, 
and  are,  as  a  ride,  perpendicular  to  each  other. 

Thfu  wc  place  in  the  graduated  frame,  which  is  contained  in 
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every  box  of  trial  lenses,  the  cylindrical  lens  comsipontlmg'  to 
tUf;  sphfricul  UD1-  vev  Iiave  tM>li;ct(.'d,  isu  thut  the  lino  marking  ita 
borizcQtal  moridinn  is  at  the  zero  of  tho  scalc^  and  then  uiovo 
the  Ions  round  in  tho  frouio,  until  all  tho  linen  of  Snullcn'a  fan 
iippoar  oqnalty  difllinirt.  Wo  can  then  read  uff  on  the  grn- 
tliiatiMl  rlrcularframu  the  2>OBitiuu8  of  maxiinum  and  minimum 
cm-vatare. 


M 


-t? 


Fio.  81. 


A 


A 


j^. 


**,• 


"> 


jb. 


h 


To  determine  more  exactly  the  condition  of  refraction  in 
eaoh  of  thtt  principal  mcridianSj  a  stcnopnic  slit,  1  to  2  mm. 
broad,  slmuld  lio  liold  hoforo  tho  cyesj  in  tho  same  direction 
as  the  line  Bpen  most  distinctly,  and  tho  condition  of  refmction 
nscertftincd  in  the  usual  mnnnor  by  means  of  convex  anil  concavo 
glasses.  The  slit  is  then  to  bo  placed  at  an  angle  of  90°  with 
ita  former  position,  and  the  condition  of  refraction  in  this 
second  principal  moridiau  determined  in  the  same  way.  Tho 
difference  betwoen  the  conditaona  of  refraction  in  the  two  prin- 
cipal  meridians  Bhowp,  as  we  have  already  seen,  the  dyj^ree  of 
astij^matiftm.  Siuco  one  of  the  lines  is  more  distinct  than  the 
others,  the  meridian  at  right  anj^les  to  it  is  adaptod  to  tho  dis- 
tance of  that  line,  and  therefore  wf  have  to  corroct  the'amc- 
tropia  of  the  other  meridian.  This  is  done  by  a  cylintirical 
gtaKu,  whose  axiH  is  perpendicular  to  tho  meridian  to  ho  cor- 
rected, and  which  must  be  added  to  the  correctiug  spherical 
lena.  We  give  a  concave  or  convex  cylindrical  leua  according 
a&  tho  moridiau  to  bo  corrected  is  myopic  or  hypci'me tropic. 
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The  cylindrical  glass  required  is  simply  the  one  which  gives 
most  distiact  visiuii.  Wu  ui>w  try  Vho  puticiit  with  ibis  l(*us, 
ond  if  all  tho  lines  appear  equail/  distinct  hia  iietigmatiBm  is 
correctod. 

We  may  also  asc-crtnin  the  prpsence  of  astigraattem  by 
means  of  the  ophthalmoscope  (see  p.  234). 

Donders  haa  divided  astigmatism  into  simple,  compound,  and 
mixod.  It  is  callod  simple  when  one  of  theprincipal  meridians 
18  erainetropic,  and  i»  subdivided  into  sJiupto  hypermotropic 
and  simple  myopiD,  according  as  the  iimetropic  meridian  is 
hypormcti-opic  ormyopic.  Compound  tistignuitiBm  exists  when 
both  meridians  are  anictropic  but  of  the  same  choracter,  and  is 
also  aubilividod  into  hypermetropic  and  myopic.  A  myopic 
eye  frequently  has  stronger  myopia  in  tho  vortical  than  in  the 
horizontal  meridian,  and  the  saoie  is  true  of  a  hypermetropic 
eye.  Thirdly,  we  have  mixed  astigmatidm,  when  one  meridian 
is-  hypermetropic  and  tho  other  myopic.  The  first  two  kinds 
of  astigmatism  aro  much  more  common  than  the  third;  which 
is,  indeed,  of  somewhat  rare  occurreiicu. 

Simple  astigmatism  is  corrected  by  a  cylindrical  glass  with 
its  fixia  perpendicular  to  the  ametropic  meridian;  compound 
asfi^matism  by  glasses  which  are  spherical  on  the  ono  side  and 
cylindrical  on  tho  other,  and  mixed  astigmatism  by  double 
cylindrical  glasses  with  axes  at  right  angles  tu  each  other. 

Tbero  is  an  interesting  exception  to  bo  noted  in  the  case  of 
Thomaa  Young,  the  discovorGr  of  astigmatism,  who  was  himself 
considerably  aatigmatic.  Contrary  to  the  rule,  the  greatest 
cnrvatni'e  in  his  eye  was  in  the  horizoatal  and  not  in  the  ver- 
tical meridian,  and  his  astigmatism  had  it44  aent  in  the  lens  and 
not  in  tbe  cornea. 

Irregular  astigmatism  exists  either  in  tho  cornea  or  in  tho 
lens.  lu  the  former  it  is  caused  by  inflammatory  processes 
or  by  ulcers,  which  have  left  tho  aurfaco  of  tho  eomoa  irregular. 
Thus,  flat  or  even  excavated  parts  are  found  side  by  side  with 
partial  ectasies,  and  frequently  each  small  part  of  the  com ea  has 
a  different  curvature  from  the  adjacent  parts.  This  is  some- 
times a  greater  incoovenieuce  than  h>ucoinat«,  because  the 
retinal  image  is  distorted  by  irregular  refraction  at  the  surface 
of  the  eye.     No  object  is  soon  distinctly,  and  straight  lines 
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a|]pear  enlarged  and  blurrod  at  parts^  or  show  inflections  ruiil 
irrogulnritioa  of»ll  kiudx.  Tliia  Lvmnot  bo  corrected  hy  any- 
kind  ()f  glasses,  for  the  simple  reason  tliat  it  is  impossible  to 
give  glasses  ft  fonn  similar  to  the  cornea.  For  the  purpose  of 
corrocting  thia  irregularity  wo  tftko  a  diaphragm  with  a  hole 
1  to  2  ram.  in  diameter,  and  hold  it  close  to  the  eye.  The 
patient  soon  6uds  out  the  poBition  in  wliich  this  stenopaic  hole 
gives  moat  distinct  vision.  ThoiigK  tho  amount  of  illuniiuntion 
is  thus  diminished,  yet  tho  di-stinctnais  is  jncretLsed,  and  the 
advantage  no  gained  is  sometimes  considerable. 

The  more  common  form  of  irregular  astigmatism  is  found  in 
the  tens,  and  is  produced  by  its  structure.  Tho  Ions  h  coinpoaed 
of  inauy  sectors,  whose  lines  of  separation  are  arranged  in  tha 
form  of  a  star,  which  in  frcqucutly  visible  by  obli()U(j  illumins- 
fcion,  and  is  very  pronouocod  in  senile  cataract.  These  sectors 
differ  in  curvatnre,  have  different  foci,  and  therefore  give  sepa- 
rate images.  These  images  naually  overUp  each  other,  aud 
form  only  otiG  imago,  though  it  is  indistinct.  So  every  eye  is 
aaUgmatic  in  ♦■hia  way  to  a  certain  extent.  In  other  eases 
many  sepnrato  imnge^  are  formed,  and  thus  ■pofxjopia  Tnonoou- 
hir'iK  ia  produced.  Vulpian  speciiilly  observed  his  when  looking' 
at  t-he  crescent  of  the  moon,  while  others  have  ohsorvcd  it  by 
means  of  a  luminous  point  brciught  close  to  the  eye. 

Bonders  says  that  it  can  be  observed  by  means  of  a  globule 
of  mercury  placed  on  black  velvet.  This  globule  acts  as  a 
strong  convex  mirror,  aud  reflects  a  small  image  of  the  source 
of  light.  It  therefore  forms  a  Iiimiuous  focus,  from  which 
pays  of  light  diverge.  If  it  be  brought  within  a  few  milli- 
mMrea  of  the  eye  many  images,  more  or  less  overlapping,  can 
bo  seen.  Those  are  the  entoptic  images  formed  by  the  sectors 
of  the  lens. 

If  one  holds  his  tliumb  and  index  finger  between  him  and  a 
source  of  light,  and  gradually  bring  them  together,  ho  willsoo 
that  before  contact  they  form  a  drop  between  them,  att  if  they 
rail  into  each  other.  Accordingly,  though  irregular  astig^ma. 
tism  of  this  kind  does  not  generally  influence  vision,  it 
form  a  very  scrioua  obstacle  to  Bstronomical  observation,  for  it 
will  be  impossible  to  determine  tho  exact  point  of  contact 
between  bodies.     It  is  of  great  importance,  for  example,  in 
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trniiBita  of  Venae,  to  observe  aconratoly  the  instants  of  first 
and  liitit  contiMitj  ami  witli  tlxo  nuoidod  oyo  tins  is  imposaiblo. 
Girand-Teiilon  explained  the  reason  of  this,  and  indicated  the 
manner  of  obviating  the  difficulty.  The  boundari^  of  the  two 
bddies  arc  rendered  clear  and  distinct  by  Ifwkinf?  nt  thom 
through  a  stenopaie  hole.  If  a  cai-J  perforated  with  a  hole 
bait  a  millimetre  in  diameter  be  held  before  the  eye  uo  drop 
will  be  funtimi  bGtwoou  the  thumb  and  index  iiuger,  fm  in  the 
CB80  mentioned  iilKive. 

For  tho  Bame  reason  any  luminona  point,  ench  ns  a  ntarj 
appoarn  radiated,  and  as  hiimun  oyes  have  always  seen  theRtara 
BO,  it  is  thns  proved  that  they  have  always  had  this  irregular 
aatigmatism.  There  are  only  two  cases  knriwuj  reported  by 
Humboldt  and  LandoU  respectively,  in  which  the  atars  were 
seen  as  points,  and  not  radiate  in  form.  In  these  casea  either 
the  lensDs  must  have  been  perfect,  or  the  irregularities  of  the 
anterior  surface  must  have  been  corrected  by  coiTospouding 
but  opposite  irreg-ulai-itica  in  tho  poatorior  surface. 

Wo  have  seen  that  thin  form  of  astif^niatiwin  is  corrected  by 
looking  through  a  stenopnic  hole.  An  image  is  thus  formed 
on  the  retina  by  one  seotiou  of  tho  lena,  or  at  most  by  a  small 
portion  of  it,  ■with  approximately  the  same  degree  of  curvature. 
The  image,  however,  is  leas  brilliant,  on  account  of  inBofficienb 
illumination. 

Irregular  astigmatiam  changea  with  altoraiions  in  the  form 
of  the  leuB,  especially  duriuir  the  formation  of  cataract.  We 
thus  Bometimos  hear  people  assert  that  the  stars  appear  to  have 
longer  rays  than  they  uaod  to  have,  or  that  they  now  seem  to 
have  satellites,  or  that  the  moon  appears  multiple.  The  canse 
of  this  is  to  be  found  in  opacities  of  the  lena.  After  succoesful 
oiieralious  for  cataract  iiTegular  a.stigmati*m  disappears,  and 
may  be  replaced  by  the  regular  furm,  reaultiug  from  a  chango 
in  the  form  of  tho  cornea.  This,  however,  can  in  moat  casoa 
bo  corrected  by  the  use  of  proper  cylindrical  glasses, 

Though  abnormal  in-cgnlar  astigmatiam  may,  as  mentioned 
above,  bo  developed,  it  remains  true  that  it  is  most  frequently 
hereditary,  and  usiufclly  derived  from  one  of  the  parents. 
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AsianMETBOPIA— DiFFKBESCE   Of    RBrEACTION    IN   THB 

Two  Kyb8 

The  eyoR  of  an  individual  generally  share  in  the  symmetry 
found  in  the  organs  of  tho  body.  This  symmetry  eiteniis  to 
the  maj.-'uitude  uf  the  eyeball,  the  diameter  of  the  cornea,  the 
colour  of  the  iris,  the  size  of  pnpilj  and  oven  to  some  congenital 
morbid  abiicrmahtics,  such  as  microphthalmos,  congenital 
cataract,  iridemia,  and  acquired  changes  of  the  form  of  tho 
cornea,  iis,  for  ciampU',  conicjil  cornea.  So  also  we  do  not 
usually  find  the  two  eyes  differ  widely  in  their  refractive  con- 
ditions. 

But  white  this  in  the  rule  it  does  sometimes  happen  that 
the  two  eyes  differ  much  originaUy  from  each  other,  especiaily 
with  refipc*et  to  tliuir  refractive  powers.  AJong  with  this  wo 
gt^nemliy  have  a  want  of  symmetry  in  other  parts,  such  ae  tho 
orbit  and  tho  bones  composing  it,  so  that  the  form  of  fore- 
head and  face  are  also  affected. 

These  differences  in  refraction  may  be  either  congenital  or 
acquired.  The  various  anomalies  of  refraction  arej  in  fact, 
combined  in  all  conceivable  ways.  Thus  we  may  have  an 
emmetropic  eye  associated  with  one  which  is  myopic  or  hyper- 
metropic, or  there  may  bo  difforont  degrooa  of  myopia  or  hypor- 
itietropia  iti  the  oyeflj  or,  again,  the  one  may  bo  myopic,  while 
the  other  is  hypermetropic .  Wbon  one  eye  is  aHtiguiatie,  tho 
other  usually  corresponds  as  to  its  refractive  condition,  that  is, 
myopia  and  myopic  astigmatism  go  together,  hypermetropia 
aud  hypermetropic  astigmatism,  while  with  emnietropia,  mixed 
astigmatism  is  conjoined. 

Unoqoal  mngnilude  or  distiuctneSB  of  the  images  of  the  two 
retinas  does  not  prevent  simultaneous  virion  with  the  two  eyce  ; 
on  the  other  hand,  they  assist  each  other,  so  that  solidity  and 
distance  are  more  correctly  estimated,  and  lauch  employment  as 
reading  or  writing  also  gains  thereby.  Tlius,  vision  is  not 
disturbed  by  such  inequalities  unless  by  reaaon  of  opacity  an 
eye  admitci  much  diiTused  light  to  the  retina.  If  we  plnce 
before  one  eye  a  weak  prisuxatic  glaus  with  the  angle  turned 
inwards,  there  ai-ise  double  ituagea,  which  may  bo  got  rid  of 
by  a  distinct  movement  inwards.     Tlii»  proves  that  both  oyea 
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are  taking  a  Bhare  m  the  work,  and  that  liinocular  vnsion  really 
exists.  In  cases  of  want  of  Bymmetry  between  the  two  eyes* 
the  esistcnco  or  non-esistcnce  of  biaociilar  vision  must  first  1)0 
determined.  Tf  it  do  exist  it  musitbe  nmintained  and  rendered 
capable  of  ext-ension  over  a  greater  region.  Where  there  is 
little  difforouce  of  acuteuess  wo  uoxt  ascertain  which  eye 
needs  the  weaker  glass  for  corroctiou.  This  is  geuenilly  the 
eye  of  more  acute  vision,  and  acoiTccting  glass  ia  ohosou  for  it 
by  the  ordinary  nilcs.  As  to  the  correction  of  the  other,  it  seems 
at  first  Bight  natural  to  choose  such  a  glass  a.s  will  bring  its  focal 
point  to  the  same  distance  as  that  of  the  other  eye.  Further 
coneideratioo,  however,  will  satisfy  you  that  this  rule  is  by  uo 
meaua  to  be  invariably  followed.  The  influence  of  habit  must 
be  taken  into  account.  Wboro  either  hypormetropia  or  myopia 
exists  in  one  eye  only,  the  patient  has  got  accustomed  to  read 
without  spectacloB,  and  binocular  vision  has  been  secured  with- 
out any  difficulty.  If  you  supply  such  a  person  with  similar 
glasses  for  both  eyes  he  is  quite  aatmfiod,  because  the  relative 
condition  of  his  eyes  is  Ieft<  unaltered.  It  is  thns  frequently  a 
disadvantage  to  render  accommodation  more  equal  iu  the  two 
eyes  by  providing  him  with  different  glassea.  Within  certain 
limits  a  diiTerence  of  magnitude  iu  the  two  retinal  images  is  not 
attended  with  any  appreciable  difficultyj  especially  when  tha 
objects  looked  at  aro  in  the  siime  plauo.  But  if  difference 
of  magnitude  exceeds  a  certain  degree  then  double  vision 
oocura. 

The  rule,  therefore,  is  to  give  similar  glasses  for  both  eyes, 
when  binocular  Wsion  of  eyes  of  diPEei-ent  refraction  is  acute 
and  easy  at  any  distance  without  glasses,  and  the  shifting  ol 
this  distance  is  necessary.  Different  glasses  can  only  be 
allowed  in  cofies  in  which  the  diiTyroiico  of  refraction  Js  slight. 
Even  then  it  must  only  be  done  after  minute  examination,  so 
as  to  make  sure  that  it  snits.  In  this,  jnst  as  in  corrocting 
myopia,  very  great  care  must  be  taken ;  the  eye  must  on 
no  account  be  strained,  as  any  straining  may  give  rise  to  visual 
diatarbances.  Every  case  must  be  judged  ^>t-r  ««,  and  not  iu 
accordance  with  any  fixed  foruiula.  Wbou  an  eyo  takes  part 
in  binocular  vision  iU  function  mu.it  be  niuintaiued,  even  wbeii 
it  constantly  receives  very  imperfect  diffused  images. 
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Mbtetcai.  Ststkm  07  NtntBrntwa  GtAMW 

Within  recent  years  a  metrical  system  of  niimljorinf?  glasses 
h&s  been  iutrodiiced.  The  present  generation,  however,  hare 
been  bo  long  accustomed  to  the  aumberiug  by  Paris  inches, 
that  they  are  by  no  means  familiar  with  the  new  system,  the 
more  BO  aa  in  the  standard  work  on  refraction  (that  of  Donders) 
Paris  inchns  ore  used  ;  and,  besidos,  provincial  opticiansj  so 
far  from  havinjr  adopted,  do  not  yet  undprstand  the  metrical 
eystem,  so  that  in  ordering  glasses  the  new  has  to  be  con- 
verted for  them  into  the  old  system.  The  usage  of  ophthal- 
mologists being  on  thitj  point  dividtnl,  it  is,  therefore,  necessary 
to  give  both  aystema,  and  to  show  their  relations  to  each 
other. 

According  to  the  old,  then,  the  numbor  gave  in  inches  tho 
rodins  of  curvatnro  of  the  lens.  It  will  be  soon  by  roforring 
to  tho  forunila.  for  CAloulating  the  focal  distance  of  a  lens  from 
its  rudiuit  of  c;urvaturo  and  index  of  refraction,  tliat,  when  tha 
index  of  rcfnu'tion  is  1},  the  focal  ditfitunco  is  eqiml  to  the 
nuliua  of  curvature.  Now,  this  ja  approximately  tho  index  of 
refraction  of  spectacles  in  general  u»e,  and  therefore  the 
minsber  of  a  glass  gives  also  its  focal  distance.  In  cnlcnliw 
tions  for  combhiationa  of  glasses  we  work  with  their  refractive 
power,  which  ia  the  inverse  of  tho  focal  distance.  This  con- 
stantly uecessitates  operations  with  fractions,  which  have  provoii 
to  many  a  seriouB  source  of  trouble,  although  it  is  quite  con- 
ceivable that  this,  as  well  as  the  advantage  of  the  new  system, 
hoB  boon  somewhat  exaggerated.  Tho  unit  of  the  old  systom 
waa  a  lens  of  1  inch  focal  distancp,  and  it  ia  urged  that  this  ia 
too  strong,  and,  in  fact,  never  found  in  our  trial  cascji.  Also 
the  inch  is  not  a  nniform  standard,  but  varies  in  different 
coantrtee.  Thus,  not  to  mention  others,  1  Paris  inch  =*  27"07 
mm.,  while  1  English  inch  =  25-40  mm.  A  Ions  No.  6,  thero- 
foro,  was  not  exactly  tho  same  in  England  as  in  franco. 
Ant],  again,  tho  intervals  between  successive  gJassos  are  nn- 
eqnal,  varying  from  xa-tf  hetween  Nus.  72  and  tJO,  to  -rV  between 
Nob.  2^  and  2. 

Tho  oniform  m^tro  has,  therefore,  been  adopted  as  a  unit  ot 
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distance  in  place  of  the  varying  inch^  and  the  imit  of  the  new 
Bjstem  is  a  lens  with  a  fooal  Stance  of  1  mStre,  and  called 

a  dioptric  (D).    Its  refractive  power  is  therefore—.    No. 3 

m 

3 

is  a  lens  with  three  times  the  refracting  power,  = —  =  3  D ; 

1  m 

No.  6  has  six  dioptrics,  -j —  =  6  D. 

By  thuB  following  the  whole  numbers  a  series  of  lenses  is 
obtained,  which  has  for  a  common  interval  one  dioptric  (1  D). 
It  has  been  found,  however,  in  practice  that  we  require  lenaes 
more  feeble  than  those  of  1  m.  focal  distance,  and  consequently 
fractions  of  a  dioptric  have  been  taken;  thus,  lenses  of 
^  {0-75),  of  4-  (0-5),  and  of  |  (0-25),  of  a  dioptric  are  found. 
The  quarters  of  a  dioptric  have  also  been  introduced  between 
the  weak  numbers  up  to  No.  2'5,  imd  halvra  of  a  dioptric  from 
No.  2*5  to  No.  6.  In  the  stronger  numbers  of  the  series,  on 
the  other  hand,  the  interval  of  one  dioptric  is  snialler  than  is 
necessary,  and  No.  19  has  for  this  reason  been  suppressed. 
Thus,  a  series  of  30  lenses  has  been  obtained,  differing  by  1 
or  4-  or  4-  of  a  dioptric.  The  following  table  shows  the  cor- 
responding numbers  of  the  old  and  new  systems. 
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Table 


Niw  Sbribb. 

Ou>  Sebiu. 

I. 

II. 

Dioptrics. 

Number. 
F.  in  incbes. 

0-25 

0-5 

72 

— 

60 

0-75 

48 

— 

42 

1- 

36 

1-25 

30 

1-5 

24 

1-75 

20 

2- 

18 

2-25 

16 

2-5 

15 

— 

14 

3- 

13 

— 

12 

3-5 

11 

_— 

10 

4- 

9 

4-5 

8 

5- 

7 

5-5 

6i 

6- 

6 

7- 

H 

— 

5             I 

8* 

4-i            1 

9* 

4              1 

lo- 

__ 

ll- 

3-i           1 

12- 

3:i 

13- 

3 

14- 

2f 

15" 

2i 

16- 

U 

17- 

18- 

2 

20- 

— 

ML    SYSTEM 
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a.  In  blio  now  systoni  tha  iucaX  diHtanco  can  lie  eiwily  aacer* 

tained  from  the  number  uf  the'  glass,  the  focal  distance  being 

tlie  inverse  of  the  refracting  power.     Thua,  if  we  Imvc  a  Ions 

,«  ^  2      .      ^       ,  ,.  1  )«       lOOr.  m. 

of  a  power  of  2  D  or  ^j —  its  focal  dsstance  =  — s~  = ^s 

1  m,  £>  it 

100  c.  m. 
=  50  c.  m.  i    5  D  corresponds  to   — \ =  20  e.  m. 

h.  The  focal  distance  can,  on  the  other  hand,  bo  as  easily 

converted  into  the  namber  of  the  Ions.     Thua,  for  a  lens  of  25 

,      ,                             100  c.  w.  ^ 

c.  m.  focal  dietauce,  a  =      -„r =  ■►  D. 

c.  Sinoe  1  mdtre  =  37  Paris  inches^'  a  dioptric  correspouda 

to  a  tens  of  37  inches  focal  distance,  and  therefore  D  =  -s — 

1  nt 

1  .       .  4       1 

=  -^ ;  4  dioptrics  (4  D)   =  qy  =  S  of  the  old  system  ;  6  D 

_  _6_  _  1 
-  37  ~  6- 

d.  When  we  wish,  on  the  contrary,  to  find  the  numbor 
of  dioptrics  corresponding  to  a  focal  distance  cxpresBod 
in  inches,  wc  divide  37  by  the  number  of  the  glass.     Thus, 

S7 

for  No.  18,  wo  have  yn  —  2D. 

e.  As  the  degree  of  myopia  or  hypermetropia  is  imlicated  by 
the  number  of  ita  coiTecting  negative  or  positive  lens  rospec- 
tivoly;  therefore,  according  to  the  new  system,  the  several 
degrees  of  these  anomalies  of  refraction  is  also  expressed  in 

dioptrics.      Thua  H  =  ^^  =    1-75  D;    H  =  jg  -  2  D,  and 


1 


1 


M  =  jg  =  3-75  D ;  M  =  ^  =  6 D. 


lEEnglifih  tactics  oru  wanUil,  then  1  luutre  =  39  5  iuolios. 


i 


Gkstlt!ken, — This  inatranieiit  was  invpnted  by  RelmhoUz,  in 
1854,  for  the  expluration  of  the  deep  strnctiiro8  of  the  eye — 
Tiz.  tho  rotina,  tho  optic  norve  and  vessels,  the  choroifl  nnd 
vitreoviB.  The  examination  of  these  parts  is  impossiblo  to  the 
unaided  eye,  for,  since  the  dark  Kning  of  tho  choroid  absorbs 
the  rays  which  enter  the  eye,  and  tlios  prevents  their  reflec- 
tion, the  pupil  ftppetin*  bhick  eyen  when  the  fundus  in  directed 
towards  the  liyht.  Wlien,  however,  there  is  a  deficiency  of 
the  pigment,  oa  in  the  eyes  of  albinos,  there  is  a  certain 
aiDoiiut  of  roQoctiou,  and  so  also  wheu  th&ro  is  a  tumour 
within  the  oypball  (g'homa),  or  a  foreign  budy  snch  as  a  piece 
of  polished  steel  on  the  retina,  hhey  are  at  once  visible  to 
tho  nnkod  eye  by  reflected  light  That  tho  darknesjt  of  the 
pupil,  however,  is  not  duo  to  the  colouriug  of  the  choroid 
alone  will  be  evident  from  the  fact  that  the  optic  disc  in 
acme  forms  of  atrophy  is  white,  and  yet  is  not  soeu  by  tho 
unaided  eye.  The  reason,  therefore,  why  tho  deep  Htnictarfts 
are  not  ecen  is  not  to  be  found  alone  in  the  comparutive 
darkneHB  in  which  thoao  structures  are  situated,  and  in  the 
narrowness  of  the  aperture  (pupil)  throTigh  which  they  aro 
observed,  hut  also  in  their  depth,  for  when  the  retina  becomes 
detached  and  bulges  forward,  tho  retinal  vessels  aro  visible. 

But,  allowing  tbeso  reasons  their  due  weight,  the  most 
iinpurtaut  part  of  tho  explanation  still  remains.  As  pointed 
out  by  Hetmholtz,  the  structures  under  examination,  beinfjf 
situated  behind  a  dinptriy  Hystem,  are  subject  to  tho  law  of 
"conjugate  foci,"  and,  according  to  it,  luminous  rays  passing 
through  such  a  system,  follow  the  same  path  in  coming  from 
the  object  as  thoy  would  do  in  coming  from  its  image,  though 
thoy  proceed  in  the  opposite  direction.     Thue,  when  an  eye 
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looltf)  at  a  luminoas  point  placed  at  r  short  distance*,  the  mya 
projected  into  its  interior  (incident  myB)  will  meet  at  ft  certain 
point  on  tte  retina,  and  these  rays,  when  reflected  by  the 
retina  (emergent  ruys),  will,  in  Tpasf^in^  throug'h  the  eye,  have 
to  traverse  the  same  media,  and  will  in  tlioir  pairBage  undergo 
the  same  refraction,  so  that  they  meet  again  at  the  luniinoua 
point>  and  thero  form  an  image  of  the  retina.  Hence,  an 
obserrer  cannot  see  the  retina  of  another  person  when  looking 
at  it  oblicjuely,  because  in  this  position  only  isuIateJ,  scatttired 
rays  will  reach  hi»  eye.  In  order  to  receive  a  distinct  imago 
of  the  retina  upon  his  own  retina,  it  in  necesaary  that  ho  placo 
hiH  eye  iu  the  course  of  the  cmor^'iui,'  rays,  and  the  effect  of 
this  would  be  that,  his  head  being  between  the  Bource  of  light 
and  the  retina  which  he  is  obRerving,  these  raya  by  which  ho 
onght  to  see  it  will  be  intercepted. 

Briicke  and  Cuming,  in  184-7,  succeeded  in  obtaining  a  rod 
reflection  of  the  ftmdns  by  means  of  a  lamp  placed  in  front  of 
the  patient's  eye,  the  observer  looking  at  the  same  time  fi'om 
behind  a  Bcreen.  Afterwards  D'Erluch  observed  that,  whilo 
standing  before  a  lamp  and  looking  at  tbo  oyc  of  a  friend,  he 
8aw  an  image  of  the  retina  of  his  friend's  eye  formed  upon  hia 
spootaclea.  Helmhojtz  profited  by  thia  observation,  and 
turned  it  to  pnuitical  account  in  the  invention  of  the  ophthal- 
moscope, by  wbich  wo  are  enabled,  not  merely  to  obtain  a  red 
reflection,  but  to  examine  minutely  all  the  dofp  stnictnres. 

Thii  theory  of  the  opJilhahtioaeope,  like  that  of  almost  all 
great  inventions,  is  so  simple  that  it  soeins  quite  astonishing 
tliat  our  priKlecesBors  should  so  loug  have  remained  satisfied 
with  mere  gness-work  with  regard  U>  the  condition  of  the  deep 
structures  of  the  eye.  The  method  of  observation  recom- 
mended by  Helmholtz  was  to  place  the  lamp  at  the  side  of 
the  patient,  and  reflect  its  light  into  the  eye  hy  means  of  a 
plane  mirror  with  a  central  opening,  throLigh  which  the 
obsen'er  could  louk.  The  mirror  held  obhqiiely  before  the 
patient's  eye  reBects  into  it  the  light  of  the  lamp,  and  the  eye 
of  the  observer  being  placed  in  the  direction  of  the  emerging 
rays,  without  cutting  off  the  rays  from  the  Hourco  uf  illumina- 
tion, wna  able  to  see  the  fundus  of  the  patient's  eye. 

In  Fig.  82,  E  is  the  eye  under  examination,  e'  the  eye  of 
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rays  of  light  from  i,  are  reflected  by  the  mirror  and  fall  apon 
the  pntient's  eye,  as  if  they  had  cone  from  l'.  The  raye  of 
light  which  omerg;o  from  the  eyo  t,  after  reflet^tion  from  tho 
retina  x  x,  do  not  all  fall  upon  tlio  mirror  nnd  undergo  reflection 
to  L,  but  a  portion  of  them  pass  through  the  central  ftpDrtnre 
and  reach  o'  on  the  retina  of  the  observer,  where  thoy  form  aa. 
image  of  o,  the  fnndua  of  the  patient's  eye. 

The  first  ophthalmoscope  of  Helmhollz  had  a  plane  mirror, 
nnd  was  rather  complicated.  Ruet  improved  upon  this,  by 
introducing  in  place  of  tho  piano  mirror  a  simple  conoavo 
mirrorwith  a  ceutrid  a|ierture.  Tlie  advantage  of  tho  concare 
mirror  is  that  it  concentrates  the  bght,  and  thus  g^'ves  a  more 
powerful  illumination. 

In  many  cases,  however,  a  feeble  illaminatioD  is  to  be  pre- 
ferred, especiaily  when  by  reason  of  inflammation  of  the  deep 
Btructuros  tho  patieut'a  eyo  cannot  bear  a  strong  light,  or, 
when  the  pupil  is  much  contracted,  by  a  bright  light.  In 
Buch  cases  tho  plane  min*or  may  be  adopt^nl  with  great  ad- 
vantAge.     Bliot's  instrument  was  a  largo  fixed  one,  hut  the 
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ithnltnoHcopos  now  in  umo  tiro  niucli  mom  eiinplc  in  cliamotor. 

ley  are  all  Ijasnd  im  the  same  principle,  but  diffiT  in  the  sisse 
of  the  mirror,  aud  the  teases,  in  tbo  attachment  of  the  lenses 
behind  the  mirror,  End  in  portabihty,  while  each  one  is  well 
adapted  for  it«  purpose.  I  used  Coccias'  and  Desm^rres' 
pockut  ophtkalmo8co[]e  for  a  uumber  of  years,  until  I  found 
that  beg'inners  require  on  iuslrument  of  clearer  deficitiou. 
The  instrument  which  I  am  in  the  habit  of  rocommendiiig 
to  my  papiJ-t  was  first  made  for  mo  by  Nachot,  but  is  now 
made  by  Cret^s,  of  Paris,  My  ophthaImoficop3  for  the  study 
of  i-efraction  differs  from  the  simple  one  by  the  addition  of 

Fia.  83. 
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dincB,  one  with  concavo,  and  the  other  with  conrei  lenses* 


'  Botli  infftramenta  are  sold  bj  Weira  &,  Bolt.  London  i  and  HUliard, 
Glasgow. 
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In  Fig.  83j   A   is  ths  mirror,  c   the  dmc  of  convex   and   d 

of  ooncavo  lynsfs,  R  is  the  hamlle,  with  a  centre  pin  for 
fixing  tbo  disc,  which  is  easily  lift«fl,  and  a  is  then  turnod 
round  into  the  position  b',  ro  th«t  the  disc  can  be  replaced  by 
the  otlipr  or  rpmovod  fur  cleaning'.  Kver-y  tense  hs  it  comee 
round  to  Iho  centra  liole  la  fixed  with  a  ratchot. 
It  consistH  of  the  following'  partti : 

1.  A  concave  mirror  of  25  cm.=9i  inches  focal  length. 

2.  An  objective  lens  iiO  min.  =  l|  iuch  (English)  in  diameter, 
of  16  D=2J  inohos  focal  length. 

3.  Two  diftc'i,  one  with  convex,  the  other  with  concaved 
lenses.     Kach  disc  coutniua  14  lunsea  of  the  folluwing  numbers  : 

1  D  =  36 
l&O  D  =  24 

2  D=18 
2  50D  =  15 

3D  =  12 
3-50  D  =  U 

4D  =  9 

5D  =  7 

6D  =  6 

8D  =  44 

aD  =  4 
10  I>  =  3J 
15  D  =  2i 
18  D  =  2 

Each  leae  !b  6  mm.  in  diameter=3  HueB. 

The  advuntagfij  of  these  lenses  is  that  the  ophtholinoBcope 
can  bo  used  as  an  uptomoter  for  trial  lenBt's. 

For  taking  ophthaluioscopic  aketchea  of  tho  inverted  image 
and  for  cliniciil  demonstration n^  Liehreioh's  fixed  ophthal- 
ruoscopo  is  the  most  convenient. 

The  diifcront  methods  of  ophthalmoscopic  oxamination  may 
be  described  as  follows: 


Examination  by  Focal  lutrMiNATiON 

This  in,  strictlj  opeaking,  not  an  examination  by  the  oph- 
thftlmoACope,  for  in  it  we  nae  the  concave  lens  alone,  without 
the  mirror.     It  ia  conducted  in  a  dark  room,  and  the  patient  is 
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placed  on  a  low  chair,  so  tliat  HIh  eyes  arc  on  a  level  with  the 
chin  of  the  obaervur,  who  sits  cIoho  to  the  patient  on  his  right 
hand.  Hie  face  is  tumed  towards  a  gas  lamp  with  au  Arj^nd 
bnrner  pUccd  on  the  tabic,  and  the  observer,  holding  the  loae 
in  his  riffht  hand,  places  it  at  its  own  focal  distance  from  the 
eye  to  be  observed,  and  by  means  of  it  throws  a  pencil  of  light 
through  the  cornea.  He  can  thus  examiue  that  mombraDG, 
and  «oo  if  thoro  bo  a  foitsign  body  inipactod,  or  if  there  arc 
any  opacities  in  it,  and  also  meaBuro  the  dopth  of  any  in- 
flammation which  may  bo  present,  although  thia  is  hotter  done 
by  means  of  a  duplex  lens  or  by  Dondors'  improved  ophthalmo- 
inicroscope.  To  explore  deeper,  the  observer  may  dilate  the 
pupil  by  atropine,  although  a  little  practice  will  enable  Lim  to 
dispense  witb  mydriatics.  By  making  the  patient  rotate  the 
oychftU  in  every  direction  the  observer  will,  by  a  little  manrcuvro, 
be  able  to  direct  a  pencil  of  lij^^ht  ihrough  the  pupil,  ami  3jy  bo 
lighting  np  the  lene  a-scertaiu  whether  tlwro  bo  tlio  corameuce- 
netit  of  cataract.  Ho  will  also  be  able  to  explore  the  vitreous, 
and  observe  if  there  be  hajmorrhnge  there.  When  thoao  parta 
in  a  healthy  condition  the  whole  field  presents  a  black 
ipoaraace.  Focal  illumiuation  is  sometimes  bettor  done  by 
clear  sunlight,  for  if  tho  patient  be  pnt  before  a  window  in 
clear  sunshine,  and  the  tight  admitted  through  u  sUt  in  the 
abutter,  one  can  eee  better  than  by  artificial  light. 

Look  at  this  case  of  detachment  of  the  retina,  for  instance,  on 
which  wo  might  have  been  tempted  to  operate,  bnt  wc  doomed  it 
prudent  not  to  interfere,  becauee  not  only  was  tho  contraction 
of  the  visual  field  out  of  proportion  to  the  extent  of  the  de- 
tachment, but  also  the  ophthalmoscopic  mirror  did  not  enable 
OS  to  define  the  exact  couditious  present.  On  exauiiuing  tho 
eye  boforo  a  window  with  a  lens,  and  by  having  the  eyeball 
rotated  downwards  and  inwards,  wo  can  distinctly  Boe  a 
bloody  membrane  shining  through  thn  dctaehment,  and  as  tho 
case  is  thus  proved  to  be  one  of  apoplexy  of  the  choroid  we 
refrain  from  interfering. 

You  will,  however,  bear  in  mind  that  only  such  cases  a*  the 
one  just  mentioned  and  opacitica  of  the  cornea  may  with  safety 
and  advantage  be  subjected  to  tliia  mode  of  examination.  You 
should  never  use  sunlight  fur  lighting  up  a  transparent  coniea 
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or  diseased  deep  strnctorcs,  oa  it  migKt  cftnae  some  iretinal 
mischief,  and  it  in  for  this  refwoD  tlmt  it  is  neceBsary  to  use 
arti6cial  light  in  ophthalmoscopic  examiuatious,  for  ulthuugh 
it  does  not  show  the  natural  culour  oE  the  retina^  that  disad- 
Tantnge  is  couuler balanced  by  its  safety. 


Examination  or  thb  Vietual  or  Erect  Iiiaob 

In  this  method  of  examination  we  nse  the  mirror  alone  for 
lighting  up  the  hindns^  since  the  dioptric  Byst-om  of  the  eye 
itself  serv<>s  as  a.  ma^ifying  glass^  through  which  the  enhirgod 
imago  of  the  fcmdus  in  reflected. 

Position  0/  the  patient. ■"-The  room  having  been  darkeneda 
the  patient  is  placed  on  a  low  chair,  so  that  the  eyes  ar&  on  a 
luvol  with  tlje  chiu  of  tlio  examiner ;  the  ga^-lamp  is  placed  od 
the  same  side  an  and  an  a  level  with  the  eye  to  be  examined, 
but  BD  as  to  Ihrow  the  cornea  slig'htly  in  the  shade.     We  sit  in 
front  of  the  patient,  aud,  holding  tho  ophthalmosoopo  in  tho 
right  hand,  look  through  the  central  hole,  taming  the  instm-J 
mout  slightly  to  the  lamp,  I'u  order  to  catch  the  rays,  whicl 
are  thus  concentrated  and  thrown  into  the  interior  of  the  eye.  ■ 
The  paLifUt  is  then  told  to  look  slightly  upwards,  downwards, 
and  in  all  diroctious,  while  the  observE^r  keeps  at  a  distance  oCi 
about  six  or  eight  inches  from  him..     During  these  movomont 
we  oscerl^aiu  if  there  is  any  opacity  of  the  vitreous,  for  if  thero' 
be  wo  shall  see  black  spots  or  grey  tiocculi  in  its  interior,  or 
ailyery  flakes  or  globules  of  choleatrincpaafiiug  rapidly  through 
it.     Kbould  there  bo  detachment  of  the  retina  it  will  manifest 
iteelf  by  the  interposition  of  a  grey,  opaque  body,  upon  whicl 
will   be   seen    the  raiuificatious    of    bluod-veBsels    (Chromo., 
PI.    VIIT,   figs.    I     find   2).      IE,   on   the    other    hand,   tho 
media   be   healthy,   we   ooe    a   clear,    bright-red   reflection.J 
Directing  the  patient  to  look  now  towards  tho  further  cod 
of  the  room  and  slightly  inwards,  aud  keeping  still  at  the, 
same  diatance  from  him,  we  observe  the  optic  disc  cominf 
into  Tiow.     As  it  is  white  or  pinkish  white,  and  thus  different^ 
in  colour  from  the  rest  of  the  fundus,  it  is  easily  recognisod. , 
We  then  bring  the  mirror  within  about  two  inches  or  less  ol 
the  patient's  eye,  leaving  in  fact  only  such  an  interval  as  is] 


necessary  ff>r  tTic  concentration  of  the  himinoiia  raye,  and  seo 
an  erect  image,  raaguified  about  fourteou  diameters,  of  the 
optic  disc  uud  bluud-vi'SiioU.  Tlie  im:ig'u  is  t^nlurgcd,  bccaiiso 
the  luminouH  rays  Bomiug  from  the  fundus  fanTc  to  pas»,  not 
throof,'h  oir,  hut  through  tho  roFractivo  system  of  tho  r4ye, 
which,  OH  we  havo  ah-eady  ayen,  acta  an  a  magnifying  glass. 

In  bringing  the  mirror  close  to  tho  cyo  our  own  accom- 
modatioD  must  bo  relaxed,  aud  also  that  of  tho  patient  must  bo 
at  rest.  Indood,  it  in  an  cKsoiitial  condition  fur  examination  of 
the  eroct  image  that  the  aooommodation  of  the  eye,  both  of 
the  examiner  and  of  tbo  patient,  should  be  completely  relaxed, 
for  when  the  ciliary  mnscle  is  active  a  meniscus  is  added  to  tho 
lens,  aud  a  new  factor  thus  introduced.  Tbo  eminetrope  and 
hypermetrope,  therefore,  must  accuHtom  thoinBelves  to  look 
through  convex  lenses  at  objects  situated  at  tho  focus  of  tho 
lecus  and  pracLiso  tho  habit  of  bringing  their  eyes  to  a  condition 
of  parallelisni.  This  relaxation  of  accoininodatiou  is  tho  object 
wc  have  in  view  when  wo  order  the  patient  to  look  to  tho 
further  end  of  the  room,  and  the  end  may  be  still  more  cer- 
tainly attained  by  using  a  few  drops  of  atropine.  On  tho  part 
of  the  obtierver,  again,  his  eye  its  relaxed  in  order  to  adapt  it  for 
tho  parallel  rays  which  emerge  from  an  emmetropic  eye,  and 
to  do  this  ho  must  try  to  atare  as  if  he  were  looking  to  an  in- 
finite distance,  because  an  object  situated  behind  a  dioptric 
system  is  the  same  to  his  emmetropic  eye  as  if  it  wore  situated 
at  an  infinite  distance.  This  power  of  putting  one's  refraction 
at  zero  requirea  some  practice,  and  if  you  are  unable  to  control 
your  own  accommodation,  aud  consequently  find  it  active  when 
looking  at  near  objects,  you  must  noutralia^  your  refraction  by 
putting  a  weak  concave  lens  behind  the  mirror. 

We  have  aasuniod  tliat  both  your  own  eyo  and  that  of  the 
patient  are  emmetropic  j  but  if  yours  be  myopic  or  hyjjorrae- 
tropic,  your  ametropia  must  bo  corrected  by  wearing-  your  own 
gloBses,  or  (which  amounts  to  the  same  thing)  by  putting  bo- 
hind  the  mirror  the  number  of  concave  or  couvexh-iin  roipiired 
to  render  your  eyo  eimiietnjjiic. 

The  imago  which  we  thus  see  through  the  mirror  is  called 
the  virt7ial  or  erect  image. 

But,  it  may  be  asked,  if  images  formed  by  rays  which  have 
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pneaod  through  a  refracting  oppara-tus  ore,  as  we  have  seen, 
invi'rted,  why  ia  this  imago  virtual  or  oroct  ?  Tho  rcasoa 
simply  is  that,  in  order  that  an  imag-e  may  be  inverted,  it  must 
be  formed  by  the  convergunco  of  luminous  rays,  whereas  rays 
emauiitiug  from  au  emmetropic  eye  areparallel,  and,  therefore, 
form  an  erwct  image.  Fur  otie  emmetropic  eye  to  see  the 
fundus  of  another  suoh  eye  it  is  therefore  Hui&cieut  that  the 
Intter  bo  simply  lighted  up  by  means  of  a  mirror  applied  close 
to  itin  the  course  of  the  omcrging  roya.  Objects  at  tho  fundus 
are  then  seen  in  their  erect  position,  as  indeed,  all  objects  are 
when  placed  at  the  priucipal  focus  of  tho  loos  through 
which  wo  look  at  them. 

Although  the  examination  by  tliia  method  does  not  yield  a 
distinct  and  well-defined  imagu,  since  it  ia  too  large  in  pntjior- 
tion  to  the  pupil,  even  at  its  maximum  dilatation,  still  it  ought 
never  to  be  neglected,  aa  the  details  of  tho  retinal  imago  can 
be  better  studied  by  it  than  by  the  iuvertod  image,  npon  which, 
noverthelcsB,  you  must  chiefly  rely  for  your  diagnosis. 


EXAMINATIOM  flP  THE  ReA.L,  InVKBTED  iMAdB 

In  this  method  of  examination  we  use  the  refracting  media 
of  the  eye  as  the  object-glass  of  a  telescope,  and  make  it  pro- 
ject a  real,  inverted,  aSrial  image  of  the  fundus,  which,  though 
smaller,  being  only  alioiit  five  times  the  size  of  the  disc,  is  more 
diHtinet  and  better  defined  than  tho  erect  imago.  As  tho 
means  of  producing  this  image  we  employ  the  mirror  to  ilhi- 
minato  the  fundus  and  the  biconvex  lens,  wliich  we  int«rpo80 
between  the  retinal  image  and  our  own  eye. 

Thu  patient  is  placed  in  the  same  position  aa  for  the  erect 
image.  The  lamp  is  put  on  a  level  with  tho  patient's  eye,  & 
little  behind  it  and  on  hw  left  side,  for  the  examination  of 
either  eye.  The  light  is  reflectod  by  the  mirror  in  the  manner 
already  described  for  the  erect  image,  but  on  obtaining  a  red 
reflection  of  the  fundus,  instead  of  approaching  the  eye,  you 
remove  your  head  to  a  distance  of  about  fourteen  inches  from 
it.     On  directing  the  patient  to  look  at  your  right  car,  if  his 
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TTglit  oye  b&  iinrler  examination,  or  to  your  left  ear,  iu  tlie  caso 
of  tlio  lufL  eyt?,  ko  as  Lu  turu  thy  uxis  slightly  iDwardsj  the  optic 
disc  is  bruui^Eit  into  view,  and  cau  easily  be  rccogiiiBcd  by  its 
pecoliar  piukisli-whit-e  reflection.  You  thon  intorfmso  the  bi- 
convex tens^  held  in  the  U>Ft  hu:ul  in  front  of  the  eye  under 
obson-Btion,  and  at  a  distance  equal  to  its  own  focal  length 
from  the  cornea.  Insttiad  of  putting  your  riug  and  little  fin- 
gers  upon  the  patient's  brow,  as  is  j,'enejully  rccommcDded, 
you  ought  to  hold  the  luna  bctwoeit  your  thumb  and  index 
fingerj  with  the  liand  unsupported,  for  you  are  thus  able  to 

ore  the  lens  about  ranch  tuoro  fively  than  when  the  baud  is 
supported.  If  the  image  appears  indistinct  it  must  be  owing 
to  the  fact  that  your  eye  ia  not  accommodutod  for  the  proper 
distance,  and  you  mnst  then  withdniw  your  head  a  little 
furthor,  whereby  you  add  to  your  refraction,  or  csill  in  the  aid 
of  your  ciliary  muscle  to  adjust  your  accommodation,  or  put  a 
convex  lena  behind  tlio  mirror.  Indeed,  the  practice  of  putting 
a  convex  lena  beliiud  the  mirror  for  the  examiuatiou  of  the 
inverted  image  is  of  great  service,  becaua^  it  B&ve»  fatiguing 
your  own  accoramodatiou,  and  also  because  the  image  ia  thereby 
much  enlarged. 

The  image  of  the  optic  disc  and  blood-vessels  which  is  thoB 
seen  ia  called  the  real  and  inverted  aerial  image,  for  although 
it  appears  as  if  situated  within  the  eye,  it  m  in  reality  an  in- 
verted image,  formed  in  the  air  bytwoeu  the  observer  aud  the 
biconvex  lens,  at  a  distance  corroapondiug  to  ita  focal  length. 
In  Fig.   84.  I,  is  the   biconvex  lens,  by  means  of   which    ia 
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formed  an  inverted  image  (8  a)  of  the  fundus  [a  b)  of  the  eye 
andor  examinatiou.  On  concluding  your  examination  of  tbis 
part  direct  ilio  patient  to  look  through  the  hole  iu  the  mirror, 
and  the  region  of  the  macula  will  como  into  view. 


LECTURE  XVT 


XOBMAL   APPEAR4NC1   OP  TUB   FDNDUB 


Gentlbhen, — The  retina,  choroid, optic  nerve  and  ^-essels,  and 
the  sclerotic  all  coutiibiite  to  the  formation  of  the  retinal  image. 
The  rotiua  ie  perfectly  transparent  and  eolmirloBS,  and,  thoro- 
fore,  thp  bright-red  reflection  seen  by  the  ophthalmoscope  is  not 
due  to  it>  but  to  the  choroid,  which  varies  in  colour  according 
to  the  amount  of  piffment  contained  in  it  and  in  its  opitheliam. 
If  the  choroid  be  only  slightlypigmented,  both  in  its  epithelium 
and  stroma,  as  in  the  case  of  fiiir-haired  porsoua,  the  choroidal 
vessels,  even  to  their  finest  ramifications,  are  diBtinctly  visible 
against  the  background  of  the  sclera.  But  when  the  choroidal 
Htrrium  is  rich  in  pigment,  whilo  tho  opitholiiim  has  but  little, 
and  JH  therefore  transparent,  tho  image  of  tho  fundus  is  very 
different.  Tho  large  vascular  trunks  lying  in  the  outermost 
layers  and  their  finest  bnuichesare  in  such  cases  hidden  by  th© 
pigment  of  the  stroma,  while  tho  vessels  of  medinni  size 
reuiamiug  viiiiblo  form  a  dititiuct  network,  whuisd  meshtfe^ 
called  vascnlar  Bpoces^  appear  almost  bhick  on  account  of  tho 
darkness  of  the  pigment  of  tho  stroma.  But  if,  on  tho  con- 
traryj  tliQ  choroidal  opithelinm  is  denfioly  pigniontod,  and  tlio 
stroma  but  slightly  so,  very  little  of  tho  latter  can  be  eeeoj 
owing  to  the  great  absorption  of  the  light  by  tho  former.  In 
blue  eyes,  therefore,  the  fundus  is  bright  and  red,  in  darker 
eyes  and  in  pereoue  with  dark  hair  it  is  of  a  deoper  tint,  and  iu 
negroes  it  becomes  of  a  dark-biue  colour  {soc  Chrome,  PI.  I). 

By  turning  the  eyeball  slightly  inwards  through  an  angle  of 
15°  or  20"  the  optic  disc  can  bo  seen.  Its  form  is  cither  round 
or  ftVftl,  and  only  very  rarely  nngulrtr.  At  first  sight  it  appears 
of  a  pinkish-red  colour,  but  closer  inspection  shows  that  it  has 
a  white  or  pale  centre,  which  is  soroetiraeii  hollowed  out,  for 
the  bundles  of  nerve-fibres  cont^iioed  in  the  optic  ner\*e,  havinf^ 
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arrived  at  their  intra-ocular  eudj  form  a  bend  tu  pass  into  the 
nerre-litrcB  of  the  retina. 

When  magnified  with  a  convex  Ioiib  of  tkroo  inches,  the  net- 
work of  cflnnoctivo  tissue  can  be  distinctly  seen  by  its  brilliant 
whito  colour,  whilBt  the  bundles  of  nervo-fibros  appear  aa  bright 
greyish  dote. 

This  central  depression  may  be  so  deep  as  to  present  a 
difference  of  level  from  the  optic  nerve,  and  then  it  is  called 
"  physiolugicwl  excavation."  The  sides  of  this  excavation 
usually  form  a  gentle  slope,  hut  occasionally  thoro  is  an  abrupt 
doecent  with  steep,  overhanging  walla.  It  is,  however,  of 
groat  importance  to  distinguish  between  this  depression  and 
the  glancomatous  excavation.  The  distiuctiun  between  them 
is  that,  the  fanner  never  extends  over  the  whole  disc,  while  in 
glaocoma  it  extends  over  the  whole  disc,  and  the  central  vessela 
cither  run  from  the  hollow,  or  are  displaced  laterally  against 
the  walls  of  the  excavation  (see  Chromo.,  Fl.  II). 

Outside  this  white  centre  thero  is  a  zone  of  a  red  tinge,  dno 
to  the  presence  of  capillary  blood -voBJicla.  Beyond  it,  again, 
there  is  a  white  ring,  more  distinct  on  the  one  side  than  on  the 
other,  and  of  a  breadth  varying  in  different  iadividuals.  In- 
crease of  width  gives  it  the  creacentio  appearance,  which  ia 
soon  in  myopes.  Thiw  white  ring  is  formed  by  the  odgos  of 
the  scleral  and  choroidal  openings,  for,  as  those  two  apertures 
do  not  quite  coincide  witb  each  other,  the  choroiilal  ring  being 
larger  in  diameter  than  the  sclerotic  opening,  the  margin  of 
the  latter  is  left  uncovered  by  pigment,  and  shines  through  the 
transparent  nun'O- fibres.  Whan  accompanied  by  diminution 
of  vision  it  may  be  the  result  o£  the  commertcoment  of  serious 
nerve  ehangesj  but  when  it  is  so,  its  border  in  dim  and  ill- 
defined,  while  when  physiological  its  border  is  quite  sharp  in 
outline. 

The  blood-vessels  emerge  from  the  central  portion,  and  con- 
sist of  four  large  branched  arteries,  with  the  saiiio  number  of 
veins.  Two  of  each  pass  upwards  and  two  downwards,  to  be  dis- 
tributed ovor  the  retina,  which  also  receives  a  variable  number  of 
Bmallcr  hmnehus  given  off  by  the  priuL'ipal  trunks.  The  arteries 
lii-e  of  a  bright-rod  colour,  and  straiglitor  in  their  course;  tho 
veins  are  darker,  more  sinuous,  and  of  greater  calibro. 
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Venous  pulsatiou  U  a  frequeut  physiological  plienomenou  in 
the  largtir  vuiiiB>  wbore  tlioy  beud  to  siiik  into  the  o]>tic  nerre, 
or  on  the  margin  of  thu  physiologioi.1  excavation.  This  syoi* 
ptom  is  Gxijlftiiiod  by  Doodera  m  follows : — "  Tho  augmented 
presHure,  under  which  tlio  lilood  pniis  into  tho  arteries,  is  |>ar- 
tially  ppopiigatod  to  the  vitreous  hody  l)ufore  it  frns  had  time 
to  extend  through  tho  capilliiriea  into  the  veins.  Tho  prMsara 
of  tho  blood  in  the  veins  dyureiwfes  from  the  CKpiI]«rie8  towards 
tho  hoartj  And  houco  tho  iLugiueuted  press^uro  in  the  vitriK>u8 
meets  with  the  leiwt  rOBistanco  from  tho  principal  venous 
trunks,  just  ot  tho  point  whf  re  Lhey  leave  the  interior  of  tho 
cyo.  This  portion  of  iho  vcina  is  therefore  compreBsod,  and  its 
contents  quickly  forced  out,  while  the  blood  coming  from  tha 
oapiUaries  h  dammed  up  ou  the  distal  side  of  tho  Domprestied 
portion.  At  the  end  of  the  heart's  systole  the  augmented 
pret^Hiiro  iu  tho  arterica  and  that  in  the  vitreous  iutoiinit,  the 
compression  of  the  veius  ceaBeHjand  tho  obsLructed  blood  flows 
rapidly  away." 

This  v(moM.H  pulsation  may  bo  produced  simply  by  layinj; 
the  £nger  on  tho  nortual  eye.  E.  r.  Jae^r  ha«  also  Hhomi 
that  urteriiil  pukation  may  iu  like  manner  be  produced  iu  the 
artoria  ct-'ntralis  by  pressure  on  the  ej'ebalj.  But  when  this 
arterial  pulsation  appears  spontaneously  it  shows  the  presonco 
of  inti-a-iioular  pn-saure,  and  ia  thuH  charactoriatic  of  glaucoma, 
although  it  iriayalwo  occur  in  aortic  regtirgitation. 

As  you  may  find  some  pigment  scattered  over  the  disc,  you 
ought  to  know  that  it  is  a  congenital  and  physiological 
oonditiou.  Chromo.,  PI,  IV,  fig.  2,  repryscnts  the  case 
of  a  person  who  was  iii  a  railway  cullitiion,  and  claimed 
damages  for  injury  done  to  his  eyes.  Kxnniiuation  provod 
it  to  bo  a  simple  caso  of  postortiir  Btaphyluina,  witli  pigment 
upon  tho  diBC.  In  this  case  the  pigment  was  nearly  syui- 
melrical  iu  both  eyes.  There  may  also  bo  sometimes 
noticed  in  one  of  the  blood-vessels,  at  its  origin  or  ter- 
minntioa  iu  tho  disc  a  small,  d.irk  spot,  which  might  be 
mistaken  for  an  oudjoluK,  but  it  has  no  such  signiHcunce. 
Tho  vessel  horo  passes  backwards  through  the  transpart-ut 
nerve-fibres,  and  it  is  sok-ly  to  this  that  its  peculiar  up|H.'ar- 
unco  is  duo. 


ritpbactiok  bt  thb  ophth atmoscopk 

Appearance  ov  the  Macula  Lh'ea 

The  centre  of  the  macnla  is  rory  prominent  on  account  of  its 
red  colour.  The  fovea  centralis  is  recog-nised  aa  a  small  red 
disfi,  whose  centre  often  appears  as  a  whitish  epotj  round  or 
hook-shaped.  The  r^tl  colour  of  the  fovea  centralis,  us  well  as 
that  of  the  fundus  in  general,  is  due  to  the  hlood  of  the  cho- 
roid, while  the  darknoia  of  the  fovea  ia  owing'  to  its  deuso 
pigmentation. 

Thb  Study  or  Refraction  uy  means  ov  tub  Oi'hthalhoscopk 

When  Hehnholtz  intruducml  tho  ophLhalniuBCope^  hu  pointed 
out  that  we  can  not  only  explore  thereby  the  deep  stnictures 
of  the  oye,  hut  that  wo  can  also  determine  its  refnu'tiun,  and 
Mnuthner  systematized  the  study.  The  advantage  of  this 
method  of  diagiioais  is  that  it  malcos  us  entirely  independent 
of  the  statements  of  the  patieatj  which  in  eye  affections 
are  generally  misleading.  lu  the  case,  also,  of  children 
or  illiterate  perona,  who  cannut  be  tested  with  the  typos, 
OP  in  cases  in  which  amblyopia  and  some  anomaly  of  refraction 
coexist,  it  hecomea  rather  a  complicated  question  how  mnch 
of  the  dimness  is  due  to  disease,  and  how  much  to  a  state  of 
abuoriual  refraction,  In  such  caaes  the  ophthalmoscope  is  of 
special  importance. 

From  what  has  been  already  said  of  the  theory  of  the  ophthal- 
moscope ynu  will  soe  that  when  your  cmraetropto  eye,  adapted 
for  parallel  rays,  is  applied  closely  to   the  paticnt'a  eye,  and 

Pro.  85. 


you  can  wo  the  retinal  image,  yon  have  iu  this  sufficient 
proof  that  the  rays  emanating  from  his  eye  are  parallel ;  so  also, 
in  seeing  the  erect  image,  yon  have  at  thesaitLe  time  made  out 
that  his  rcfmction  id  noi-raal,  or,  in  other  words,  that  he  ia 
emmetropic.     Thus,  in  Fig.  85,  z  ia  the  ommotropic  eye  under 
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examination.  Rays  omprging  from  thorotinii  h  hoing  pamlli'l, 
arc,  when  refracted  by  the  emmetropic  eyo  of  the  observer  (e*), 
Tjrougbt  to  a  focus,  and  form  an  image  upon  his  retina  at  a. 

When,  liowover,  the  patient  is  either  hypermetropic  or 
myopic,  you  will  nut  sco  any  retinal  imago  on  approaching  the 
oyc  with  tho  iiiirnir;  for  in  a  hyperiiietivpic  eye,  sincu  the 
refriMTtiv'o  power  of  tho  oyo  is  too  weak,  and  tho  focus  con- 
Boqueutly  sifciiated  behind  tho  retina,  omorgont  rays  wiU  also 
bo  iuifuffictently  rofractod,  and  will,  therefore,  not  be  parallel 
as  they  mu8t  be  in  order  to  form  an  imagB  on  your  retina. 
Thoy  are  in  faot  divergent,  and  to  receive  the  retinal  image 

Flo.  86. 


of  such  (in  eye  you  must  increase  the  refraction.     Tlius  in 
Fig.  86,  if  H  bo  the  hir-pcrmotropic  oyo  of  tho  jwitient  and  k 
tho  emmetropic  eye  of  the  observer,  since  rays  incident  on 
must  bo  convergent  in  order  to  form  an  image  on  the  retina  at 
a,  becauso  parallel  i-ays  would  bo  focussed  at  B  behind  Ibo 
xetina,it  folluwg  that  rays  from  a  wiU  on  emerging  bo  divergent 
OS  shown  by  ihu  dotted  tinus,  and  can  tliorefore  form  no  imaj 
at  B.     In  order  to  get  an  image,  wo  must  either  intorposo 
convex  lens  to  render  the  rays  parallel  or  else  witlidrew  the 
head    until    tho   eye   b   is   at   some   distance    from    h.      In 
(•ibhcr  case,  then,   we  shall  have  an  image  of  the   fundus  a 
formed  on  the  retina  6.     You  therefore  withdraw  your  lieadf 
to  such  a   distance  from  the  eye  of  the  patient,  as  to  place 
your  eyo  at  the  conjugate  focus.     In  this  position,  however^ 
you   will   nut   see  a   distinct    retinal    image,   but    only   thi 
retinal    vessels,    becanse    at  a   distance    fi'om    the  pupil   thai 
field  of  vision  becomes  so  contracted    that  a  anrnll  object 
snchi  as    evon   one    blood-vessel,   fills   up    tho    whole    ai 
Tlie  difttance  to  which  you   must  remove  your  head  corre- 
sponds to   the   distance  to  wliich  tho  focus  of  this   hyper-j 
metropic  eyo  is   removed    behind    tho    retina.      WhenovorJ 
therefore,  you  approach  au  eye  with  tho  mirror  and  find  that 
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DO  retinal  imago  ia  visible,  yon  will  jadge  At  onco  tliat  the  eye 

is  ametropic,  and  will  then  gradually  withdraw  your  head 
until  you  begiu  to  notice  the  delineation  of  suuus  vi  tW  bluoii- 
veBselB  of  the  ima^e.  The  imiLgt]  yoa  will  Bee  itt  erect,  as  you 
may  oaaily  prove  by  moving  your  bond  to  oithor  sidoj  when 
ynu  will  nee  that  the  bluod-vesaeln  follow  your  movements. 

But  if,  on  the  other  hand,  the  eye  of  the  patient  bo  myopic^ 
118  pH.rallel  iricidout  rays  converge  to  a  fovus  in  front  of  tho 
retiua,  so  also  the  emergent  raya  from  the  retina  convurgo 

no.  87. 


to  its  pnnctum  remotum.  Let  e  (Pig.  87)  be  the  emmetropic 
eye  of  the  observer,  «  the  myopic  eye  under  examination  and 
R  its  punctum  remotum.  Then,  as  the  rays  from  B  fall  upon 
the  retina  at  a,  so  rays  proceoding  from  a  will  converge  to  B. 
In  order  to  make  these  latter  rays  converge  to  b  and  so 
prodnce  an  imago  on  tho  retina  of  tho  observer,  it  is  noceflsary 
to  interpose  a  concave  lens  L,  whose  focal  length  is  equal  to 
the  distance  of  a,  and  thus  render  tlio  converging  emergent  niys 
from  the  eyt*  M  panLllel  before  they  fall  upon  E.  Or  you  may 
Bee  the  image  of  the  retina  A  by  withdrawing  your  eye  s  to  some 
distance,  viz.  to  the  point  a  to  which  the  rays  converge.  Tho 
imnge  which  you  see  at  this  point  ia  not,  as  in  the  other 
case,  erect,  but  inverted,  for  on  moving  yonr  head  to  either 
aide,  upwards  or  downwards,  the  image  moves  in  tho  opposite 
direction. 

In  ophthalmoscopic  examination,  then,  if  you  remember  that 
tho  mya  cnumating  from  an  emmetropic  eye  are  parnllcl,  becaui^e 
Bnch  an  eye  ia  adapted  only  for  ]>anillul  rays ;  that  the  raj's 
coming  from  a  hyponnetropie  eye  are  divergent,  bocauao  they 
are  inaufficiontly  refracted  by  its  dioptric  system ;  and  that 
those  emerging  from  a  myopic  cyo  arc  convergent,  its  refrac- 
tive apparattis  being  too  strong,  ynu  will  at  onco  cfmiprehtfnd 
why  an  emmetropic  uauuot  see  the  iiuage  of  on  ametropic  eye 
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closo  to  its  comca,  and  why  the  iino^e  of  the  one,  seen  at  a 
distance,  in  croct.,  whtlu  tlint  uf  tlie  other  is  inverted.  This  is 
according  to  the  principk'B  of  uptics  referred  to  in  a  former 
loctnre.  The  emmetropic  eye  is  repivsentt-d  in  Fig.  08  (p.  180), 
wlieit*  rays  of  light  diverging  from  the  priucipul  EocuB(F)fmLTgo 
pafullul  to  the  axis.  The  course  of  the  emur^*nt  rays  from  a 
hypermetropic  EuuJus  in  reprt'suuted  in  Fig.  71,  where  rays 
fulling  upon  a  convex  lena  from  p,  a  point  in  the  axis  nearer  to 
the  tL>nK  than  the  principal  foeuH,  take  a  divergent  coarse,  and 
tlie  focus  is  virtiiftl.  The  myopic  eye,  on  the  other  hand,  is 
represented  in  Fig.  70,  whore  rays  emanating  frtim  f',  a  point 
farther  removed  from  thu  lens  than  the  priucipal  focus,  con- 
verge to  the  coujugate  focus  (f).  There  lb,  therefore,  no 
image  visible  ai  r"  but  cunvergent  rayuj  while  at  the  oonjugato 
focns  (p']  there  will  be  a  real  imago  of  r. 

Having  thus  made  out,  by  moans  of  the  mirror  alone,  thai 
the  eye  is  either  hypermetropic  or  mynpic,  you  next  seek  to 
ftjicertain  the  degree  of  tlie  auomuly.  On  finding  in  the  one  case, 
from  its  following  your  movements,  that  the  imago  is  erect, 
you  put  the  disc  of  convex  lensoa  behind  the  niimir,  and 
approach  the  eye  ii«  for  the  exa.n)imition  of  the  erect  imago, 
and  by  revolving  the  disc  find  out  the  number  of  the  convex 
lens,  by  means  of  which  you  koq  the  erect  image  mo«t  dis- 
tinctly. As  a  test  object  tt  is  best  to  use  oueof  the  Gue  vessels 
of  the  retina,  ruuuiug  from  it  to  the  macula  (arteria  macularia 
Buporior.  Magnus).  The  focal  length  of  the  convex  lens  indi- 
cate-s  tlie  degree  of  hypenuetropia.  Thus,  if  an  emmetropic 
nbaon'or  distinctly  sees  tlio  fundus  of  a  hypermetropic  eye  with 
a  convex  lena  of  twenty  inches  focal  distance,  tho  abnormal  oyo 
needs  such  a  lena  to  render  iu  emergent  rays  parallel,  ho  tlint  the 
rayB  must  without  the  lens  have  been  proportionately  divergent 
before  reaching  tho  coruea;  so  that  as  tho  degree  of  hyper- 
mctropia  corresponds  to  the  uumber  uf  the  correcting  Ions, 
so  does  tho  convexity  of  the  correcting  lena  correspond  to  the 
degree  of  hypermetropia. 

We  deteruLiuo  in  like  manner  the  degree  of  myopia  by  the 
streugth  of  the  concave  lena  required  by  the  emmetropic  eyo 
of  the  examiner  iu  order  to  see  the  retinal  imago.  Thus,  when 
ut  a  distance  from  the  eyo  you  see  that  thu  image  is  inverted. 
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moving  in  a  direction  oppoaito  to  tho  motion  of  your  hoad,  you 
put  the  disc  with  the  concjivo  Iuiihoh  beliiiiil  tlie  mirror  ami 
ftpproocli  tho  eye.  By  revolving  the  diac  you  find  tho  number 
of  tho  concave  lens,  by  mcatiH  of  which  you  soe  distinctly  tho 
erect  linage,  and  tlie  umiiher  of  this  lens  indicat-33  the  degree 
of  myopia  ;  fur  whuii.  uu  umuiotrupic  exauiiuoii'  ruijuirua  the  aid 
o£  a  concave  lens  to  see  the  fuudus  of  an  eye,  that  eye  is 
myopic,  ainco  tho  luminous  rays  which  have  boon  rendered 
parallel  by  the  concavo  lens  must  hare  been  convergent  hofdra 
reaching  the  leusj  and  therefore  must  have  come  from  a  myopic 
eye.  And  the  number  of  the  len«  indicates  the  degree  of  the 
myopia  of  the  examined  eye,  for  if  an  emmetropic  oyo  roquiivB 
aconctive  lenH  of  ten  iucho^  focal  dista.n(.'0  to  see  the  fiiudns  of 
another  eye,  that  other  muatj  in  order  to  project  pitrallel  rays, 
have  an  excess  of  refraction  estictly  corresponding  to  tho 
negative  lena  of  ten  inches  focal  length  required  to 
neutralize  it. 

A  very  useful  and  ingenious  instroment,  called  tlie  ophthal- 
moscoptometrc,  has  been  invented  by  M.  Warlomont.  Wlim 
the  pupil  is  dilated  with  atropine  the  state  of  refraction  can  bo 
easily  ascertained  by  menriK  of  thiH  instniment.  It  is  asod  in 
]Ielgiura  for  tho  cinmination  of  recruitaj  and  is  road's  by 
Ronlot  of  Paris. 

Mr  Tealo  has  ttu^'geatcd  a  new  method  of  dytermining  tho 
degrijo  of  hypermetropia  by  mea-uB  of  the  ophthalmoHcope. 
According  to  it,  tho  ophthalmoscopo  is  hold  about  fourteen 
inches  from  tho  eye — tho  distanCH  for  obHorving  the  inverted 
image,  liy  the  trial  lens  the  observer  aflcorUiina  what  form  of 
lenSj  hold  close  to  the  patient's  eye,  would  restore  the  hyper- 
metropic fundus  to  the  apjiparance  of  an  emmetropic  eye.  I'op 
this  method  he  claimx  the  following  advantages  : 

1.  It  Wfts  riirely  necessary  to  paralyze  by  means  of  atroptno 
the  accommodation  of  tho  patient,  in  order  to  find  out  tho  full 
degree  of  simple  hypprmetropia. 

2.  It  did  not  call  ujjon  the  observer  either  to  paralyze  or 
suspend  Uia  own  accommodation. 

H.  Tlie  degree  of  hy  peruiutrupia  can  geuerally  bo  accurately 
determineiJ  at  one  interview. 

There  is  another  odvautago  in  this  methodj  which  apjjoanj 
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to  mo   ovon  more   important  than   those  meutionod  by   Mr 
Ttuloj  viz.  that  it  saves  us   coming   cloao   to   tho   patient'a 


how  to  ascektain  astiqiutism  bt  msaks  of  tbi 
Ofuthalhoscopk 

III  tletiBribiuj5  tho  oxamination  of  tho  eye  by  the  ophthalmo- 
scopo  we  have  up  to  tliis  point  always  reganlcd  the  patient's 
eye  aa  a  magriifying  fiflaas  of  regularly  carved  Burfaces,  but  In 
caae3  of  astigmatism  w©  have  to  deal  with  oyoa  which  havo 
different  refractions  in  their  different  meridians,  and  muHt 
therefore  now  discuss  the  distinctive  features  of  tho  imago  of 
thti  retina  as  presoutod  to  us  by  the  ophthalinoecupo. 

When  wo  look,  thou,  through  an  astigmatic  eye  at  its  retinal 
vessels  we  nro  in  tho  same  condition  an  when  looking  at  b 
Bgure  with  radiating  lines  through  a  cylindrical  lens.  The 
lines  perpendicular  to  the  meridian  for  which  tho  eye  oF  the 
obaorver  is  adapted  will  therefore  alone  appear  dintiuct.  In  look- 
ing at  tho  disc  with  the  mirror  alono,  if  it  be  ronnd  in  form  it 
will  appear  oval,  with  its  longer  axis  parallel  to  the  mfridiau  of 
greatest  curvature,  whicli  is  generally  in  the  vertical  direction. 
In  the  examination  of  the  inverted  image  the  appearance  is 
exactly  reversed,  that  is  to  say,  a  round  disc  appears  elongated  in 
the  horizontal  direction.  But  as  tho  optic  disc  itself  haa 
frequently  an  oval  fonUj  elongated  more  generally  in  tho 
vertical  than  in  tho  horiKoutal  dii-eetion,  wo  must  form  onr 
diagnosis  of  the  existence  of  astigmatism  by  comparison  of 
the  erect  with  the  inverted  imago. 

■When  we  find  that  the  erect  imago  presents  a  disc  eJougntod 
in  a  vertical  direction,  wliile  the  iuvorted  imago,  on  the  other 
hand,  shows  an  elongation  of  the  disc  in  a  horizontal  direction, 
the  cxistenDO  of  astigmatism  is  demonstrated.  In  the  ox- 
amination  of  the  inverted  image  yon  must  use  a  strong  eonvox 
lens  of  three  inches  focal  distance.  It  is  of  imporlHnco  that 
this  bns  be  held  straight  and  not  obliquely,  und  also  that  it 
bo  kept  in  the  centre,  so  that  tho  iiaaifiw  from  it*  aiitorior  and 
posterior  surfaces  may  cover  oaeli  utliur,  and  if  po&sible  bo 
nearly  in  a  line  with  the  optic  disc. 


(a.)  Id  tlio  7iiMhfiilt^  a  ddiiihle  rti^,  hfi  places  ftt  a  diotAncc  of 
thirty  ccatituttre?,  bubind  tlie  patieut's  head,  a  pUue  rertical 
Burfnco  divided  into  aqnaros,  one  Tnillimetre  in  size.  Wliile 
examining  the  right  eye  o£  the  patient  with  the  ophthalmo- 
scope, he  directa  his  leEt  eye  to  the  divided  surface,  aud  is  able 
to  SCO  the  image  of  the  rctiua  projected  there.     Thu  number 
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ot  squares  it  tlieu  occupieti  gives  the  apparent  size  of  tlie 
image. 

(b.)  The  melluifie  a  rcjfi-xioii  is  as  follows  : — BBliimI  liia 
ophthalmoacnpe  [Fig'.  88)  there  is  placed  a  very  small,  thin 
mirror,  inovablo  round  a  vertical  axis,  and  partly  deprived  of  ita 
silveriDg  by  being  scored  in  all  directions.  The  divided  plane 
surface  is  in  tliis  niotliod  placed  at  the  side  of,  or  somewhat 
btjhiml,  the  experimenter's  head.  On  looking  tlirough  thd 
ophthalmoacopo  at  tho  retina,  and  inclining  tho  araall  mirror 
at  such  an  angle  that  it  shall  reflect,  the  divided  surface,  it  is 
fonnd  that  the  ophthalmoscopic  image  appears  to  be  divided 
into  aquareg,  each  of  which  is  of  coursa  uue  millimetre  in 
size. 

Fig.  80  will  make  this  clear.  L  is  the  lamp,  p  the  projented 
divided  surface,  M  M  the  ophthalmoscopic  mirror,  m  in  tho  small 
mirror,  a  the  eye  of  the  examiner,  c  the  eye  under  examination, 
and  B  the  retinal  image,  as  soon  by  this  method. 

If  the  image  occupies  20  mm.,  wliile  the  real  wtQ  of  the 
object  is  1  mm.,  thou,  manifostly,  it  is  enlarged  twenty  times. 
Unfortnnately,  however,  there  is  no  teat  objact  to  be  found  in 
the  fundus,  as  even  the  optic  di.ic  varies  in  siko.  We  can, 
therefore,  only  get  an  approximation  to  the  truth,  which, 
uevertheless,  may  be  very  valuable  in  practice. 

Laudolt  has  arrived  at  the  following  results; — 

1 .  Xu  an  emmetropic  eyt>,  when  uxamiued  by  the  erect  image, 
tho  onlargemont  is  twentyfold. 

2.  The  degree  of  enlargement  is  less  for  a  hypcrmetropie 
and  greater  for  a  myopic  eye,  and  is  in  proportion  to  the 
degree  of  ametropia. 

3.  The  enlargement  is  loss  in  hypermotropia  of  curvature 
than  in  axial  liypermetropia. 

4.  The  enlargement  is  more  conijideruble  in  myopia  of 
curvature  than  in  axial  myopia. 

II.  The  measurement  of  the  wal,  inverted  aerial  imago  is 
effected  more  simply.  Near  one  end  of  a  cylinder,  such  as  that 
of  Liebreich's  demonstrating  ophthalmoscopy,  there  is  Hxud  a 
convex  lens  of,  say,  55  mm.  focal  length.  The  other  end  of 
tho  tuboj  to  which  the  obacrvor  applies  his  eye,  has  an  opening 
at  the  side  to  allow  light  to  fall  on  the  ophUialmoHcopic  mirror. 
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which  is  placed  there.  The  inverted  imago  is  prodiiCDcJ  be- 
tween the  Ions  nnd  tho  mirror,  and  by  means  of  a  movablo 
diaphraj^ni,  divided  into  sqiiares  and  placed  at  this  spot,  we 
find  by  measurcmeut  the  distance  of  the  image  from  the  eyo 
u£  thti  observer,  and  uuto  the  number  of  squares  which  the 
imagB  occupiGB. 

From  the  data  &o  ohtaincdj  wo  can  also  calculatn  tho  octiuil 

F 
size  o£  the  object  by  the  formula  jc  ^  — ^  where  P  =  focal 

9  ' 
distance  of  the  lens,  and  g"  =  ilistauce  of  the  nodal  point 
of  the  eye  examined  from  its  retina.  This  distance  is  15  mui. 
in  the  emmetropic  eyo,  whilo  it  is  groator  iu  tho  nijopic^  and 
less  in  tho  hy  pernio  tropic  eye,  tho  difftTonce  being  easily  found 
for  each  case  of  ametropia.  Lot  >/  =  the  difference  between 
the  emmetropic  and  the  ametropic  eye,  then  y  will  always  bo 
equal  to  300  mm.,  divided  by  the  focal  digtaace  of  the  Ions 
which  corrects  the  ametropia.  The  value  of  y  must  be  lidded 
to  15  mm.  in  tho  case  of  myopia  and  aubtracted  in  that  of 
liypcrmotropia. 
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(iKNTLEMHN, — Boforp  procf eding  witli  tlie  BtuJy  of  tliP  striic- 
tnreseiliihited  by  tlieoplitlmlinoscope,  we  sIjrII  liDit  c;oDsid(>r  tlia 
ciliary  regioa,  which  occupies  au  intermediate  position.  Cyclitis 
JB  a  term  introducod  by  v.  Onu-fn  to  dosigTiate  an  irifliiiimiatory 
prooc'PH  of  the  cilinry  body.  On  account  of  the  continuity  of 
the  iriB,  ciliary  body,  and  choroid,  no  distiDot  lino  of  demarca- 
tion can  bo  drawn  between  the  inflammation  of  thcsf  parts.  An 
inflammat43ry  proc©*<8  netting"  up  in  any  of  those  tisanes  c&a 
hardly  be  limited,  but  does  generally  extend  to  and  iuvolves  the 
rest.  After  a  sovoro  attack  of  Iritifi,  for  example,  thcf  vitroouB 
romaiuH  cloudy,  sl^inwing  that  choroiditis  had  been  jjrt-si^nt,  and, 
on  the  other  hand,  inflammation  of  cbo  choroid,  even  in  the 
chronic  form,  generally  leads  to  adhesion  of  the  irin.  Yet  the 
ciliary  circle,  t.  e.  the  rog-iou  round  the  cornea,  the  placts  of 
leeting  of  the  vessels  and  nerves  for  the  nutrition  of  tho  eye- 
ball, is  of  sufficient  iniportance  to  deserve  special  attention. 

AUhouf^h  imwcfHHiblo  to  tho  naked  rye  or  to  tho  ophthalmo- 
scope, yet  we  CAn  diagnoae  without  difficulty  the  existcnco  of 
some  inflammatory  processes  confined  to  that  ro^'on.  In 
cases  of  iritis  or  Lri do-choroidttis,  when  accompanied  with  ten- 
derness OD  pressure  upon  tho  ciliary  circli?,  we  may  conclude 
that  the  ciliary  body  is  involved.  But  cyclitia  Tuay  Etxist  without 
marked  chaugi*  in  the  iris  or  choroid. 

The  disease  sets  in  with  slight  photophobia,  hypcrffimia  of  the 
conjunctiva,  and  injection  of  the  deep  vessels  at  the  margin  of 
the  cornea,  without  any  appreciable  change  in  the  iris  or  in- 
flammation of  tho  choroid,  the  inflammatory  process  being 
manifestly  confined  to  tho  ciliary  body.  This  process  may 
even  develop  into  tho  suppurative  stage  without  iritis  being* 
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proseDt.  When  this  take»  place,  pus  is  procipitaUid  into  the 
anterior  cbumbtT  utter  a  few  duya  ut  Hlight  uneasiness  of  thu 
oyeball.  lu  ihu  absence  of  iritis  or  cliomiditie  there  i&  uo 
doubt  that  thJR  pua  comes  fram  tfao  cUiarj  body. 

CaTtSf". — Cydilis  is  bniught  on  by  grief  and  night  watching, 
acrofnloua  cachexia,  suppressed  monstPDtttion.  Suppumtivo 
cyclitis,  in  children  ospeciiiUy,  is  the  sequela  of  scarlet  or 
typhoid  fever. 

Trt'dlineid. — Warm  fomentations  and  atropine,  blisters  nb 
the  tcmpto,  laxativoa,  and  tonics.  As  soon  as  the  puHoceumu- 
latM  it  should  brj  removed  by  pamceufceeis. 

Casb. — Dr  Key,  of  Moulrone,  consulted  rae  in  the  case  of  a 
lady,  agod  about  60,  who  had  just  lost  her  husband,  and  who, 
although  she  had  never  previously  been  troubk-d  with  touder 
eye8>  fidt  soma  uueasiuess  iu  tlio  left  eye.  The  conjunctiva 
became  hyperajinic,  tho  ciliary  circle  inJL'cted,  tender  to  tho 
touch,  and  a  quantity  of  pus  became  visible  in  the  aqueous 
chamber.  Solution  of  atropine  and  warm  fonientAtions  woro 
applied  along  with  blisters  to  the  temple,  and  the  admiuistr*- 
tbn  of  laxatives  tmd  tooica.  The  pmt  was  absorbed  ia  tha 
course  of  a  week,  and  sight  reetoreii.  Iu  the  cotirso  of  twolvo 
irontliH,  however,  she  bod  other  two  attacks,  which  were  cutehI 
by  the  same  tivatment.  I  am,  howover,  quite  certain  thftt 
paracentesis,  for  removing  the  pus  as  soon  as  it  accumuhitva,  is 
the  best  and  the  mojt  expeditious  treatment.  But  for  the 
extreme  timidity  and  nervouAtiess  of  the  patient,  which  made 
her  slirink  from  tho  ide*.  of  an  oixsration,  she  might  Iiave  been 
saved  from  the  subsequeut  attacks.  I  have  already  mentioned 
to  you,  in  connection  with  hypopiun,  the  disadvantage  which 
the  tisanes  labour  under  when  pus  is  allowed  to  be  abs<irbi.>df 
and,  it  may  be,  carried  from  one  place  to  another.  There  ia 
always  a  tendency  to  leave  behind  a  weakly  condition  of  the 
orgiwi,  cuutrastiug  unfavourably  with  the  fresh  appeai-anoc  gf 
the  eye  after  the  pus  htui  been  removed  by  puncture. 


Imjurt  of  tdi  CiUARY  Reoion 

We  havealretidy  seen  tho  effcctaof  irido-cyclitis  in  prodncin| 
sympaihia,  and  liavc  only  to  notice  now  the  other  alternaci\ 
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When  a  foreign  body  penetrates  the  ciliary  region,  without 
remaining  there,  the  eyeball  either  becomca  soft  or  suppurates. 

Case  1. — Ellen  D — has  just  come  to  the  institution  (July, 
1881),  recommended  by  Dr  Adams.  A  fork  had  penetrated 
her  eye  at  the  junction  of  the  cornea  with  the  sclerotic.  There 
was  Tery  little  pain  in  the  eyeball ;  the  lena  was  not  dislocated) 
nor  did  it  seem  to  be  opaque.  Vision  was  entirely  abolished, 
and  the  eye  was  exceedingly  soft  (T  =  —  3). 

Cabb  2.— Jane  M — ,  had  had  her  eye  struck  with  a  steel  pen 
at  the  ciliary  region.  Violent  pain  set  in  the  same  night,  and 
next  morning  the  eye  began  to  suppurate  and  panoph.thalmitia 
ensued.  Inflammation  was  so  violent  that  I  did  not  even 
enucleate  the  eyeball,  but  allowed  it  to  suppurate.  I  may 
remark  here  that  authorities  differ  as  to  the  expediency  of  enu- 
cleation under  such  circumstanceB.  The  idea  seems  to  be  that 
a  suppurating  eyeball  never  causes  sympathetic  inflammation. 
I,  however,  would  not  trust  to  the  immunity  arising  from  that 
condition,  for  I  have  seen  sad  exceptions  to  the  rule,  and  auch 
cases  must  be  carefully  watched. 


Paralv818  op  the  Ciliart  Muscle 

The  ciliary  muscle,  as  well  as  the  sphincter  iridis,  being 
supplied  by  the  third  nerve,  is  liable  to  be  implicated  in 
paralysis  of  the  motor  oculi.  Wlien  the  other  muscles,  viz.  the 
levator  palpebrje,  the  recti,  and  the  inferior  oblique  are  in- 
volved, the  diagnosis  is  plain,  but  when  the  short  root  of  the 
nerve  which  goes  to  the  ophthalmic  gaiigliun  is  affected  wo 
have  only  pai-alysis  of  accommodation,  sometimes  with,  but 
more  frequently  without,  paralysis  of  the  sphincter  iridis. 
Indeed,  we  may  say  that  the  person  has  become  prosbyoj)ic, 
only  with  this  diffei-euce,  that  in  presbyopia  the  pupil  is  con- 
tracted, whilst  in  paralysis  it  is,  as  a  rule,  rathei-  dilated  and 
immovable.  The  dilatation  of  the  pupil  may  be  either  slight 
or  very  considei'able. 

The  effect  with  regard  to  visual  disturbance  will,  of  courae, 
be  different  in  different  states  of  refiiiction.     Thus,  in  the  case 
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of  old  people  tho  paralysis  will  be  of  little  oonsoqnencc,  bocanee 
presbyopes  have  alrcndy,  to  a  gT&at  extent,  partf-d  with  their 
ac«oiiim«jdatiou.  Iii  the  case  of  luyopejj,  who  bave  refi-actiou 
to  spare,  wIionu  puuctum  remulum  is  from  twelve  to  fifteen 
inches  from  i\w  oy»',  and  who  do  not  roqnire  to  draw  upon  their 
aconmmodatioii  for  peailinjf,  ohist^  W()rk  caiii  be  doni;  withuofc 
inconvenienco.  The  only  disturbance  they  will  bo  conscious  of 
will  be  that  objects  nitiiat*jd  at  a  greater  didtanct*  will  be  mon? 
oonfuBod  on  account  o£  the  enlarged  pupil,  and  tho  light  will 
also  be  Jaxzlin^. 

Emmetropes,  un  the  other  hand,  will  be  more  disturbed  by 
loss  of  accommodative  power.  They  wUl  bo  ablo  to  sec  at  a 
distance,  bnt  when  trying  to  look  at  near  objocts  they  will 
notice  a  change  which  has  taken  place  in  their  vision.  When 
the  papil  is  also  affected,  the  diuturbanoo  is  greater,  but  tho 
diagnosis  is  easier.  When  tho  sphincter  iridis  is  involved,  it  is 
apt  to  hv  misrakca  for  amblyopia.  When  one  eyo  only  is 
affected,  and  this  is  generally  the  ca^o,  the  patient  soon  begins 
to  coni]mre  the  sight  of  the  one  oyo  with  that  of  the  other, 
aud  finds  out  the  deficiency. 

But  the  grentefit  iuconveoionce  will  take  place  in  the  case  of 
hypenuetropea.  They  have  distinct  vision  nowhere,  not 
even  at  a  distoncoj  and  must  draw  upon  their  accommodation. 
There  will,  therefore,  be  a  circle  of  diffusion,  even  whon  locking 
at  distant  ohjoclR,  and  whou  trying  to  look  at  near  objects  tho 
diffusion  will  be  complete. 

Thcrp  is  also  sometimes  micropgia,  i.  e.  objects  appear  smaller, 
the  same  as  in  inydrifwis  by  atropine.  This  is  a  chiinwteristia 
symptom  of  paral^'uis  of  the  ciliary  muscle,  when  tlie  pupil  is 
dilated,  because  objects  appear  nearer  than  they  arc  in  reality, 
and  inaHmuch  as  the  visual  angle  has  not  become  greater,  wa 
imagine  that  the  objects  are  smaller,  for  we  judge  of  the  dis- 
tancB  of  an  object  by  the  convergence  of  the  visual  axes,  aud 
tho  tension  of  accommodation,  and  the  distance  to  which  we 
project  the  Image  of  an  object  in  tnrn  vegulatcti  our  judgment 
OS  to  its  iu»e. 

The  cautte  of  paralj-sis  of  the  ciliary  muscle  is  generally 
a.<<cribod  to  cold,  rheumatntm,  syphilis,  which  causes  periostitia 
and  affects  tho  sheath  of  tho  nerve. 
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The  ireaiiTumt  uiiint  he  rpgulaied  according  to  the  cadso  of 
the  affection.  Thtis,  iintirhenniiitics,  wich  as  rolrhicuni,  lod. 
jiotassimii  in  lar^t-  dosoa,  and  quiniuD  are  administered.  When 
of  syphilitic  origin  we  prescribe  a  mercurial  course.  Arsenic, 
allhou-^'li  teuijxjrary  in  ite  efiect,  is  of  great  help.  Suitable 
j^la»!^Lti  luuiit  be  given  to  relieve  the  optical  disturbance. 

If  one  eye  only  is  afTected,  the  patiuut  ^adually  acuutitouis 
himself  to  tho  inoonvenicnce,  and  lava  the  apecljicles  aside. 

Pruijnofii*. — It  is  generally  cured,  hut  yon  must  bear  in  mind 
that  it  may  bo  the  precursor  of  cerebral  affections. 

BtrHTUBKiTic  Paualtsis  oa  Pakbsis 

In  dtplitheritis  of  thefaucerj  (suig^ina  diphtheritica)  tho  niuticle 
of  uccoirtmodatiou  is  also  implicated.  The  pupil  is  not  altered, 
but  the  affection  is  confined  to  tho  ciliary  muscle.  Both  eyea 
are  very  rarely  affected. 

Tonics  and  good  nourishment  generally  cure  it  within  a  few 
weeks.  Eserine  drops  are  also  of  coniiiderable  benefit.  The 
muscle  of  aceommochttioD  may  also  sometimes  share  in  the 
debility  of  tho  whole  muscular  syntom,  after  long  protrn.eted 
illnes'i,  or  loss  of  blnod,  or  through  any  debilitated  condition. 
But  this  does  not  call  fur  special  treatmeut. 


Spash  or  AccomoDATioN 

Is  an  opposite  affection.  It  is  an  excess  of  tone  in  the  ciliaiy 
muscle,  producing  a  condition  analogous  to  that  caused  by  the 
instillation  of  eserine.  The  pupil  becomes  smaller,  the  ciliai"y 
muscle  is  strained  and  painful,  tho  leus  more  couvex ;  iu  short, 
a  state  of  piiinful  iriyopia  isiudtu^cl.  It  may  take  place  iu  em- 
metropic as  well  »3  in  ametropio  eyes.  In  hypermetropia  spasm 
of  aocommodntion  is  very  natural,  and  is  induced  by  perpcrnal 
strain.  The  hj-pennefcrope,  who  constantly  works  his  ciliary 
mnscle  even  for  the  far  point,  gets  it  into  a  habitual  state  of 
coutructiou,  and  thus  kises  his  |H>wi;r  of  relaxing  it.  Indeed, 
this  is  the  uiechauism  by  which  latent  hypermotro|jiH  ia 
induced. 


An  emmetrope,  again,  may  induce  this  state  of  things  b 
ovtTworking  hi»  eytw,  by  luiiy  prutracteJ  study,  or  doing"  fin 
work,  iint  it  van  banlly  lj«  (.■xplaiued  wby  myofwti  shoaH 
over  bo  thaa  affected,  as  tbey  do  not  Btrnin  the  ciliary  tnusclG  a 
all,  their  tvfracttun  being  sufficienc  for  the  pauctuin  proximam 
Uowevor,  oveu  myopce  an?  not  exempt  from  (his  affoctioi 
whereby  they  iM^ume  myopic  in  s  higher  degree.  It  is  a  cos 
dirion  which  does  not  assnme  a  pathological  significAnco,  aoi 
can  be  etmily  overcome  by  keeping  the  pupil  dilated  b 
atropine  for  a  considerable  time,  and  by  wearing  suitabl 
glasscti. 


The  Titkbous  Body 

The  ^-itreooR  is  the  largest  of  the  dioptric  media  of  the 
and  occupies  about  four  fifths  of  the  eyeball.     It  is  quite  tran 
parent,  and  like  thin  jelly  in  tt«  interior ;  its  surface  is  cove 
by  the  hyaloid  membrane.      In  front,  the  vitreous  is  hollow** 
out  for  the  reception  of  the  leiui  and  its  eapule  and  behind 
is  cloBoIy  oonniwtiHl  with  the  retina,  which  it  supports. 

Tho  hyaloid  is  an  extremely  thin  and  clear  membrane,  whi 
envelopes  tho  vitroons.  In  front  of  the  ora  g^rraia  the  hyaloid 
proceeds,  under  the  name  of  Eonnla  of  Zinn,  to  the  border  of  tli 
lena,  where  it  coalesces  with  the  lens  capsole.  During  tk 
course  it  divides  into  an  anterior  and  pottterior  lamella,  only  th 
latter  of  which  ciuiesce«  with  the  capsule  of  the  lens  somewlill 
behind  ita  border,  the  anterior  lamella  forming  the  zouula  a 
8uflpi>n);ory  ligament  of  tho  lenii,  and  the  intennedialo  spaoi 
being  the  "canal  of  Petit." 

There  are  divergent  opinions  with  regard  to  the  compositiiai 
of  the  vitreous,  but  tho  view  of  Hannover  aocms  to  be  the  on 
most  generally  adopted. 

In  esaminhig  the  vitreous  of  men  with  tho  aid  of  chromi 
acid  he  found  that  a  nurnlwr  of  partitions  run  from  the  surfaa 
to  the  axis,  so  that  on  a  transverse  section  of  the  eyeball,  mod 
from  above  downwards,  numerous  raya  are  seen  to  proceed  firoi 
a  central  point,  the  whule  stnictnrp  resembling  an  orangR.  Ij 
mammalia,  however,  Hannover  has  seen  concentric  lameihe,  i 
in  an  onion. 
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Mr  Howmnn,  fouiiil  tlio  vitrpnns  in  the  nowly-bom  infant  to 
present  n  peculiar  fihroiis  structure,  consisting  of  a  denao  net- 
work of  fibres,  witli  (lurk  nuclear  corpuscles  at  the  points  of 
interlacement,  so  that  the  structm-e  boro  e  considerable  reacm- 
blauce  to  the*  c-uiimt.'1  ori^nui  (i',  c  to  the  gelatinous  cuuntKitivQ 
tissue  of  the  embryonic  dental  sac]. 

Virchow'a  observationfi  on  tbB  vitrootis  of  the  pig's  embryo 
accord  with  Uownian's  view.  It  is  thought  that  the  nourish- 
ment of  the  vitreoua  in  Jniwn  from  the  »UjaceDt  structui'eB  — 
via.,  retina,  choroid,  and  ciliary  body. 

More  recently  Schwalbe,  Tvunufl,  and  Herzofj  Karl  have 
phuwti  that  the  vilretms  is  un  in-gaiiiycd  body  posseasin^  a  cel- 
lular element,  the  cells  being  generally  more  namorous  in  tho 
region  of  thr  optic-nervo  entrance,  decreasing  toward  the 
ef|ualor,  and  again  increasing  in  the  neighbonrhood  of  the  vra 
serrata.  The  existence  of  these  cells  is  neceiwary  to  explain 
the  phenomena  of  tnilnmmation  of  the  vitreous  body. 

In  1879  Doutsiihniftim  published  observati'ms/  which  tend 
to  prove  that  the  vitreous  body  necrutes  the  fluid  of  the  aqnt'ous 
hnmour,  for  in  withdrawing  the  aqueous  humour  from  the  dead 
body  by  means  of  a  Pravaz's  syringe  he  found  that  the  aqueous 
cluimber  relills.  I  liave  tiied  the  e-xperiment  along  with  Dr 
Koulis,  first  with  horses*  eyes  cut  out  just  afl^er  death,  and  upon 
freshly-killed  bull's  eyps,  and  wg  have  then  repeated  the  ex- 
periment of  tajiping  the  afpieous  chamber  in  four  cases  in 
man,  at  periods  var)'ing  from  three  to  ten  hours  after  death, 
and  the  result  obtained  is  closely  in  accordance  with  Dcutsch- 
mann's  observations,  viz.  if  we  withdraw  the  aqueous  humour, 
causing  the  coruea  to  be  applied  flatly  upon  the  iria,  in  thi-ee 
hours'  time  the  a({ueoua  eliumber  in  refilled,  although  not  to 
the  same  extent,  t.".;/.  in  withdrawing  17  cubic  centimeters  of 
fluid,  the  fluid  irt  replaced  to  the  extent  of  13  cubic  centi- 
mtrters,  but  if  we  inject  into  thf  vitreona  humour  thn  same 
amount  of  a  watery  solution  of  Indian  blue  or  carminis,  the  an- 
terior chamber  tills  quickly,  but  never  up  to  the  amount  with- 
drawn. We  have  carefully  examined  if  the  trnnsudatioiiBwero 
due  bo  rupture  of  the  zonula,  but  the  parts  were  quite  intact. 


'  ArcbiT  fnr  Ophthalmol ogie,'  n,  3. 
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Should  these  he  catabliBhed  by  further  experiments,  wo  shall 
regard  tho  vitreous,  nut  vr\\y  an  aa  urguniHod  body,  but  also  au 
a  secreting*  organ. 


SOPPUUATIOH    0?    THX    VrTRKOOa 


After  an  injury,  and  especially  when  a  foreign  body  w  !oclgi?d 
within  its  Bubstance,  the  vitreous  body  very  rapidly  takes  ou 
nil  iiilluiniuatory  proecaa,  which  boou  outers  ujion  a  suppurative 
stage. 

Casb. — JamcB  B — ,  &geA  36,  engineer,  tiamo,  two  honrs  after 
an  accident,  to  tho  Ophthalmic  Hospital,  on  the  8th  Febmary, 
1881,  with  an  injury  to  his  loft  eye.  In  the  conrae  of  his  M*ork 
a  ptyce  of  steel  had  pfuctrated  the  centre  of  his  cornea,  tra- 
versed the  lens,  and  lodg«d  in  the  deep  atructuree.  Tho 
ct^rneul  wound  was  so  fine  that  it  could  hardly  be  perceived, 
but  thu  lens  waH  couiplotely  opaque,  with  a  mark  upon  ilie 
centre  of  tho  capsule,  and  the  pupil  waa  only  Hiightty  dilatable* 
Being  anxi<iu8  to  watch  the  case  for  a  few  days,  his  oye  waa 
dressed  and  kept  undt^r  observation.  Two  days  after,  he  re- 
turned with  \-ioIent  inflammation  of  the  injured  eye,  thure 
being  pua  in  the  anterior  chamber,  and  the  uninjui-ed  eya 
appearing  somewhat  euspicious. 

On  i'JiurlwvtioD  of  the  injured  oyo  I  found  this  small  foreign 
body  lodged  within  the  vitreous  close  to  the  posterior  pole 
of  the  cyCj  weighing  -rVtb  g^rain.  Hero,  then,  was  a  case 
of  suppuration  of  tho  vitrooua  caused  by  the  presence  of  a 
foreign  body,  and  netting  in,  thirty-six  hours  after  the  accident. 
You  may  take  this  aa  a  type  of  sue-h  causes. 

llut,  iust-ead  uf  HuppuratLou,  the  results  of  accidents,  we 
have  tho  common  forms  of  disease  of  the  vitreons,  via. : 

1.  OpaciticH.  2.  Softening.  3.  Detachment  of  the  hyaloid 
from  the  vitreons. 

Oyacttif  of  the  vitreous  occurs  in  a  number  of  cases  of  cho- 
roiditis, scloro-choroiditis,  and  rotino-choroiditis.  The  opacities 
arc  discovered  with  the  ophtlinlinoscopio  uiirrar  alone,  held  at 
a  distanco  o£  aWout  six  inclu-s  fn>m  the  cornea,  and  appt-ar 
liu  the  form  of  line  [Kttnts,  which  may  bo  confined  to  tho  ante- 
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rior  tWn  layer,  and  do  not  impede  vision  or  ophthttlmoscopic 
examination,  Theeo  may  I'xist  to  such  an  irapereoptible  extent 
tlia.t,  ahhough  tliyy  iuconvenieriDo  the  patient,  w«  an:  uiisible  to 
discover  them.  Hat  when  they  ext<t>nd  to  the  whole  of  tho 
vitreoiifl,  vision  bectmiOH  impeded,  nnd  ophthalmoscopic  ©lami- 
natiou  impracticable,  bocaiiao  thoy  become  like  a  dusVcloud  in 
firont  of  the  fandu».  They  sometimes  ai^snme  the  form  of  fila- 
meDtH  and  shreds,  which  appear  to  tho  patient  like  bodies  of 
various  shbpeH. 

Dense  opacities  of  the  vitreous,  when  eettio^  io  suddenly  and 
obstructing  viaion  to  a  considorable  extent,  are  generally  of 
haoraorrhagic  orififin,  proceeding  directly  from  the  choroid. 

Oaut«. — These  opacitiea  may  either  be  caused  by  niigi-alion 
of  cells  of  the  vitreous  itself,  which  become  changL'd  in  struc- 
ture and  loosened,  and  float  about  with  the  movomcntB  of  the 
eyeball,  or  by  effusiimH  from  thu  choroid. 

There  is  another  class  of  epaciticB  of  rare  occurrence  in  the 
fomi  of  fine  white  globules,  sparkling  like  mercury.  We  have 
at  present  an  interesting  case  of  this  variety  under  observation 
(March,  lasi). 

Case. — James  S — ,  aged  68,  was  for  forty-five  yean  engaged 
ns  an  engraver  to  the  Bank  of  England,  In  August  last  year  he 
gave  up  work  in  consequence  of  dimness  of  vision.  Pupils  are 
both  rigid,  there  is  incipient  calftract  in  both  eyes,  and,  in 
addition,  there  are  fine  silvery  globules  moving  rapidly  to  and 
fro  in  the  vitreous  ,Cmore  so  in  the  right  thou  in  the  left  eye), 
central  visitm  is  perfect,  imd  the  patient  can  read  Snellen  1 J  ; 
bat  tho  sight  ia  rather  confused  and  the  field  contracted  at  tho 
periphery.  Thtweerj-stals  are  principally  compoaod  of  choleslrin, 
which  may  either  be  present  alone  or  are  mixed  wil.h  brown 
pigment  doat.  They  do  not  imply  any  grcnt  danger,  for  they 
nmy  gradually  disappfar  by  absoriJtion. 

MuxcfE  voUtantes  (myodesopia,  fivm  a  fly,  ilfioc  like)  may  bo  of 
physiological  o^rigin.  These  are  simple  ento]>tie  imager.  If  you 
look  at  the  clear  wky,  or  upun  a  white  sheet  of  paper,  through  a 
pin-hole  pierced  in  a  card,  you  will  see  at  the  movement  of  theoyo 
upwards  some  little  globules,  somotimefl  Strang  together  like 
pearls,  follow  the  movements  upwards,  and  then  gradually  fall 
before  tho  Held  of  vision.     They  are  physiological  spectra  and 
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da  not  interfere  with  dwrinct  vision.  Tn  canea  of  congrstion  of 
Oie  hewl  or  (U-rangaojctit  oE  the  stomach,  they  "iny  annoy  tho 
|raticut,  but  are  uf  uo  patholog'ical  signilicauoe. 

In  connection  with  entuptiu  images  orspcx'tra,  wo  may  notice 
also  the  curious  cntoptic  phenompuon  of  i-endering  the  vessels 
of  one'K  awn  n-tiiia  virtiblt'.  T\m  i-rault  nmy  he  ohtajnod  by 
the  method  suggpsted  by  Liatinff,  i.o.,  by  dirtwtinjf  a  pencil 
of  light  from  a  strong'  convex  lena  upon  tho  out»ide  of  the 
Bclurotic  whiUt  the  eye  is  turned  inwnrds  as  far  us  posHiblo. 
The  oyo  should  be  directed  to  some  dark  modiuni,  upon  which 
will  apptinr  n  desl^  of  tho  rettn:il  vi'iwt'lH.  TIib  wnno  nwiilt 
mny  be  obtained  by  looking  upon  a  dark  back-ground,  whilst 
the  light  of  Eb  wax-tapLT  is  mEule  to  pass  rapidly  beforo  the 
eye.  The  retinal  vossi'Ih,  being  situated  in  front  of  tho  rods 
and  cones,  are  rendered  visible  by  this  method. 


SoFTBSmO   OF  TITE  VlTRlOtrS    (StSCKESIS). 

Tlie  vitreouA  may  become  simply  softened  and  yet  remua 
quite  trannparent,  and  thia  may  be  the  resuU  of  a  senile  change, 
or  may  be  induced  by  dilatation  ^ectasia}  of  the  eclerotic.  This 
condition  is  shown  by  the  oscillation  of  the  margin  of  the  lens 
during  the  movements  of  the  eye,  and  it  requiivs  careful  atten- 
tion whoa  oc^nrring  in  winiiection  with  senile  cataract,  for  then 
special  c-are  must  be  taken  during  tho  CKtraction  of  the  lens  to 
prevent  its  sinking  or  prolapse  of  the  \ntrcou8.  Dt-tnchnwnt 
of  the  vUi-eatix  from  the  margin  has  been  shown  by  Ivancff 
and  Hei-wjg  Karl  to  be  of  frequent  occurrence,  as  the  result  of 
injuries  ur  churoiditiK,  and  is  found  also  lu  myopic  eyes  with  au 
elongated  axis.  It  take;?  place  by  a  process  of  gradual  transuda- 
tion, which  may  ultimately  induce  detachment  of  the  retina. 

Opacity  of  tho  vttrRoiis  may  often  be  observed  in  young  or 
middle-aged  but  otherwise  healthy  persons  of  tho  labouring 
classes,  «.g,  masooH,  outdoor  labourers,  aud  sewing  girls,  who 
consume  large  quantities  of  tea,  which  they  carrj'  with  them  to 
their  work.  Trousseau,  whilst  writing  in  his  ]K)etic  stylo  on  the 
beneficial  oHiHrts  of  coffee,  states  that  tea,  on  the  contrary, 
acts  iujuriouslyupon  the  digestive  organs,    Tliisview  is  shared; 
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by  other  emmont  physicians,  and  I  shall  not  take  it  upon  myself 
to  decide  whether  that  beverage,  when  used  to  an  inordinate 
extent,  has  a  directly  injurious  influence  upon  the  nutrition  of 
the  ^eball,  or  whether  the  disease  is  owing,  in  the  cases  just 
referred  to,  to  an  exclusion  of  animal  and  vegetable  nutriment, 
or  to  the  fact  that  these  persons  consume  an  inferior  or  adul- 
terated article.  I  merely  mention  the  fact,  that  a  large  class 
of  persona  suffering  from  opacity  of  the  vitreous  are  generally 
of  a  sallow  complexion,  with  bad  teeth  and  weak  stomachs, 
and  on  inquiry  we  find  that  they  live  "  mostly  upon  tea." 

Treaiment.~In  cases  of  opacities  fi-om  effusions,  the  patient 
most  give  up  any  occupation  which  tends  to  produce  congestion 
of  the  head  and  eyes.  Purgatives  and  tonics  should  be  re- 
commended, and,  as  it  is  mostly  cauBed  by  mal-nutrition,  light 
and  generous  diet  should  be  ordered,  and  immoderate  tea- 
drinking  prohibited. 

Cyatieereua  may  sometimes  be  found  in  the  anterior  chamber, 
from  which  it  is  easily  removed ;  but  it  more  frequently  occurs  in 
the  vitreous,  where  it  appears  as  a  semi-transparent,  bluish-white 
cyst,  with  its  outstretched  neck,  head,  and  sucking  apparatus. 

Fig.  90. 


The  head,  however,  may  be  drawn  in,  and  remain  invisible. 
It  is  sometimes  situated  between  the  retina  and  choroid,  causing 
detachment  of  the  membranes  or  condensation  into  one  mass. 
Vision  cannot  be  saved  under  these  circumstances,  and  enuclea- 
tion is  the  safest  procedure.  Entozoa,  when  occurring  in 
the  vitreous,  always  induce  inflammatory  changes  in  the 
retina. 


FOBEICN  BODIBS  IN  VITREOUS 


FoRBioN  Bodies  in  ths  Virsaotrs  Hcmoob 


When  ft  fotx'ij?!!  body  ponotnites  tlie  sclorotiii,  and  ]o<lg«<n  in 
the  vitreons  humour,  the  eye  is  generally  considered  to  be  lost- 
When  the  body  is  smnB  there  is  some  chanco  of  its  becoming 
encysted  without  doing  immediate  harm  ;  bnt  there  is  only  tho 
chtiici!  of  intttautaiieous  euuelcation  or  waltiug  the  course  of 
events.  If,  however,  the  body  be  larg^,  the  rii^k  of  sympa- 
thetic inflftmmntiou  is  so  grcot  that  no  altoraativo  bat  immo- 
diate  removal  remains.  Lately,  h<iwevcr.  Professor  Hirschber^ 
piibHshed  an  account  of  tho  extmction  of  foreign  bodies  froiti 
the  vitrwuB  by  means  of  an  ioBtrunient  which  lie  devised  for 
the  purpose.'  It  is  represented  in  Fig.  91,  connected  with  a 
grilvanic  appai-atua.  Tliia  m  a  valuable  addition  to  our 
nrmeiiry,  and  lias  already  been  inBbrumenial  in  saving  soma 
injured  cyca  from  being  Bacrificed. 


Fio.  SI. 


Several  instruments  have  since  been  contrived  for  that 
purpose.  Dr  M'llardio  employs  n  battery  by  Hall,  of  Boston^ 
and  Mr  Snoll,  of  tSheffield,  and  Mr  Owen,  of  Kirmingham, 
tiHe  a  large  magnet  connected  with  a  tliirty-cell  Strohrcr"s 
battery,  which  is  charged  with  bichromate  of  potash.  The 
thirty  colls  develop  great  power,  tlie  levar  of  the  commatator 
is  kept  out  of  contact  until  the  point  toachoB  the  foreign 
body. 

*  Dr  McKpoim.  ofBolfntt,  6rat  anggMied  the  n^inrtral  <^f  piw«s  of 
iron  fironi  tbe  vitroou*  humuur  by  meuia  of  a  Imj  uiu^uut.  '  Br.  Ued. 
Joum.,'  1874. 


mSEASBS   OP  THE    OHOROID 

The  teet  for  detecting  the  preeeuce  of  a  foreigu  body  in  the 
€^  is  toucli.  If,  wliyu  the  uyebaU  is  gently  touched  in  every 
diivction,  the  patient  BtiirtM  im  if  pricked,  you  may  assume  with 
certainty  that  a  foreign  body  is  thoro ;  if  he  ifl  piuuuvo  you 
must  nut  at.  oneo  contdudo  that  no  fon'i^i  body  ir  prpsent,  for 
it  ifl  possible  that  it  may  be  too  Hmail  or  embedded  in  the  lens 
eubHtance,  or  in  any  other  tissue,  in  aach  a  manner  aa  not  to  canoe 
pain  on  pressure.  You  must,  therefore,  never  neglect  tho 
application  of  that  test,  and  cont^ider  it  in  connection  with  iho 
size  of  the  wound  and  other  circuraatancas  connected  with  the 
injury. 

Diseases  of  thk  Chogoid 

Wlien  speaking  of  cyclitis  I  have  already  pointed  out  to  you 
the  close  connection  wliich  exiats  between  the  inflammation  oF 
tho  iris,  ciliary  circle,  and  choroid,  and  that,  as  these  diseasos 
imperceptibly  glide  into  each  other  their  differentiation,  in 
uioat  ca*«i,  becomes  impracticable.  This  fully  accounts  for 
the  simplicity  o£  nomenclature  of  old  writers.  The  inflamma- 
tion of  the  iria,  ciliary  body,  choroid,  retina,  Ac,  waa  designated 
*'  internal  opktkalmui ;"  t,liis  waH  divided  into  anft^rlar  and  pns- 
terior,  according  to  the  hemisphere  affected,  and  was  called 
general  when  tho  whole  of  tho  intemrtl  membranes  were  in- 
volved ;  they  correspond  to  the  terras  now  in  use — iritis, 
c}'clitiB,  iridi>chorciditi8,  choroiditis,  and  panophthalmitis. 

There  is  a  group  of  cases  which  may  be  brought  under  the 
claKsifieation  of  choroiditis,  via. 

A.  Supimmlion  of  tho  choroid,  which  results  genenilly  from 
an  injury,  am]  especially  from  a  foreign  b<Hly  lodging  in  it. 
Wicn  such  a  body  enters  through  the  cornea  and  lens  there  is 
set  up  at  once,  a»  a  rule,  so  much  miifchief,  involving  all  the 
internal  parts,  that  choroiditis  foi-ms  only  a  part  of  the  genernl 
affection;  but  when  it  penetrates  through  the  sclerotic  at  tho 
equator  there  may  ho  Bii])purji.tii>n  conliued  to  tho  part,  or  a 
circumscribed  abscess  may  be  formed,  shiniug  through  tho 
cornea  and  vitreous,  with  a  yellowish -white  refloctiou  from  the 
fundus.  We  have  such  a  caao  under  observation  at  prtweut 
{March,  1881). 
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IVTieu  suppuration  extends  to  the  whole  of  the  cTioroid,  all 
the  ocular  ti^ues  participate  in  the  procese,  and  no  linvD  Ao^ 
structive  Huppuratioii  uf  the  wliolo  jflube  {"jinni'jihthnlmUis"), 
It  Bets  iu  with  ext-eHnive  throbbing  jiain  in  the  eyebnllj  radiating 
in  the  direction  of  the  inferior  orbital  and  fi-ontal  nerves,  with 
nocturnal  oxaccrbations.  The  lidx  arc  swollen,  red,  hot,  and 
very  »engitive  to  pressure;  the  coDJiinctival  sac  is  tumefied  and 
dry,  aud  is  coloured  by  oxudod  blood  ;  thu  etinitii  in  u|MM]ue  or 
suppurating;  tlieeyuball  ia  protruding  and  extremely  sensitivo 
tu  the  touch,  while  complete  blindness  sets  in  at  an  early  at 
of  the  attack.  Wo  may  coll  thiti  tho  alkenic  form  of  choroidal 
suppuration. 

But  the  dieoase  may  run  a  milder  course,  with  only  slight 
throbbing  pain  and  little  UDdeina  or  protruHiun  of  tho  eyeball.j 
llero  the  purulent  infiJiration  takes  place  inperccptibly,  and  X 
would  cull  this  the  asUwiiir  tyrm. 

Ouuj^eg. — 1.  (a)  lujuries,  {b)  foreign   bodies   lodged  in  tho 
eyeball,  (c)  burns,  {(/)  displaced  lens,  (e)  unfortunate  operations. 

2.  Virchow  haa  shown  tliat  it  ia  Bomotimee  caused  by  throm- 
bosis of  tho  vessels  in  the  inner  part  of  the  eye,  or  by  embolism 
iu  puerpei-al  dlseat^es,  where  it  is  purely  ba?morrhagic  purulent, 
iuHummaLiou,  iu  which  cases  the  retina  becomes  simultaneously  1 
affected,  and  pus  collects  between  the  choroid  and  retina.' 

3.  U  gomctimoe  occurs  after  variola,  scarlet  fovor,  or  typhus 
feveri  when  it  is  developed  by  a  metastatic  process,  or  it  may 
occur  in  connection  with  tuberculosis.  It  generally  ends  in 
slit-inking  of  the  globe,  which  cannot  bo  saved,  and  theroforoj 
the  only  available  treatment  ia  paracentesis  and  soothing  appli- 
cations, hot  poultices,  &G. 

i.  As  a  result  of  chronic  choroiditis,  after  contusion  of  tho 
eyeball,  there  may  occur  a.  formation  of  bone  between  the 
choroid  and  vitreous.  In  1865  I  exhibited  to  the  Academie 
de  Chirurgie  de  Paris,'  a  curious  specimen  of  bone  formation  al 
the  fundus.  Fig.  92  shews  a  still  more  interesting  case.  It  is 
a  bony  cup  filliug  the  eyeball  between  tho  choroid  and  rotiii»J 
aa  far  as  the  ciliary  processes,  haviiigajHirfuratiuncurretfpoudiii^ 


'  •  Archiv  far  Pattol.  Anatonfti«,'  B.  x.  p.  181. 
'  '  UatMtte  dvs  UOpitaux,'  August,  ltfti5. 
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to  the  entrance  of  the  optic  nerve.  It  was  taken  from  a, 
patient,  aged  55,  who  had  his  eye  bruised  thirty  years  pre- 
viously, and  who  applied  for  relief  in.  consequence  of  the 
commencement  of  sympathetic  inflammation  in  the  other 
eye.. 

Fio.  92. 


B.  Serous  ckoroidltig.  — This  may  occur  in  an  acute  form, 
when  in  consequence  of  the  congestion  of  the  vascular  coat 
the  retina  and  iris  sympathize  and  become  hyperaemic,  and  a 
few  punctated  spots  make  their  appearance  upon  Doscemet's 
membrane.  ITiis  gives  rise  to  retinal  torpor,  i.e.  images  are 
seen  only  iu  an  intensely  bright  light.  When  the  periphery  is 
principally  affected  the  visual  field  becomes  contracted ;  but 
when,  the  macula  is  implicated  there  is  an  impairment  of 
central  vision.  Chronic  choi-oiditis  may,  however,  occur  with- 
out any  external  sign  of  inHammation,  and  without  leaving  a 
trace  in  any  tissue  except  the  choroid,  which  undergoes  some 
change,  and  exhibits  pigmontous  patches  dieseminated  over 
the  entire  membrane,  or  over  a  portion  of  it.  Thoy 
are  generally  black,  though  sometimes  white  or  light  red. 
The  black  ones  are  duo  to  hypertrophy  of  the  choroidal 
pigment  and  epithelial  cells,  the  pigiueut  disappearing 
from  the  centre  of  these  dark  hillocks,  leaving  white  spots 
surroundod  by  black  margins.  The  bright  red  Fjiots  are 
probably  caused  by  a  luaw  uf  colour  of  the  ])ignieiit  cpitlu'liuui, 
so  that  sometimes  few  choroidal  vessels  can  be  seen  passing 
over  the  wliite  back-ground  of  the  sclera. 

c.  Di«scininatcd  choro'uliUs  is  that  form  in  which  the  diseased 
portions  are  scattered  and  separated  from  one  another.  They 
are  mostly  congenital  cases,  which  may,  under  favourable 
conditions,  never  progress,  but  whenever  the  eye  is  subjected 
to  injury,  however  slight,  or  to  iritis,  it  ia  apt  to  degene- 
rate. Clinmio,,  Pliite  IX,  fig.  1,  illustrates  a  case  in  which 
it  was  the  result  of  intermarriage  of  first  cousins.     It  is  some- 
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times  connected  with  softened  vitreous  and  ectasia  of    tbe 

Bclerotic. 

V,  Si/philifie  choroiditis  is  represt'uicd  in  Chrumo.,  Plate  IX, 
fig.  if  which  may  be  ro^ardud  as  a  type  of  that  alTectioii, 
vix.  upon  It  nonnally-colourod  fundus  there  arc  scaltored 
mimerous  spots  of  vai-ioua  forms  and  colours.  Some  of  them 
are  whitish^  others  consiitt  of  black  pigment^  and  others,  again, 
lijok  liko  delicate,  ash-grey  stript's.  Exactly  in  the  region 
of  the  macula  there  is  a  frt'sh  hajniurrhagiu  spot.  The  disc 
and  retinal  vessek  are  also  normal. 

Treattnent. — WTicn  active  inflammation  of  the  choroid  is 
still  going  on,  rest  to  the  oyo  and  prot^-t-lion  from  all  glare  by 
means  of  smoked  or  blue  gltia^en  in  ueceusary.  The  diet  should 
be  regulated,  and  pai-acentusis  of  the  aqueous  chamber  is  very 
beneficial.  Ca^oa  of  uoiigt'uital  dlsi^eiiiinatcd  choroiditis  do 
not  call  for  any  intcrfereute  unlosH  the  affection  assume  on 
active  inflammatory  foiin. 

E.  Det(t4-hmentoftfierhoroitl. — AHhowgh  1  have  stated  above 
that,  in  confonnity  with  the  aniitomical  structure  of  the  choroid, 
inflammatory  products  are  generally  poured  out  on  itii  inner  sur- 
faces, ic  very  freqm-utly  ocours,  iw  first  shown  by  Ivanoff  and 
Karl,  in  caaea  of  irido-choroiditis,  that  the  morbid  iiiaterial  is 
cxnded  on  the  outside,  causing  detachment  of  the  choroid  from 
(he  solera.  The  crndation  mny  take  place  in  the  choroidal  stroma 
without  any  apparent  iull:tmuiii.tery  symptoms,  just  as  ifl  the 
case  in  detachment  of  the  retina. 

Choroidal  detachment  preaonts,  under  the  ophthalmiiKCope, 
a  number  of  circumscribed  prominences,  upon  whose  surfaces 
the  choroid  aa  well  as  the  retina  can  be  seen,  both  membmnea 
having  been  raised  from  the  sclera. 

f.  Ilaemorrhage  into  the  tissue  of  the  choroid  is  compara- 
tively rare ;  but  when  it  does  occur  it  can  easily  be  distingaielied, 
an  tbe  retinal  vessels  may  be  scon  running  in  front  of  the  oho- 
ruidal  apoplectic  patches.  I  havo  referred  above  to  a  caea 
where  we  could  see  the  bajmorrhagic  patch  behind  a  retinal 
detachment. 

o.  Tubercle  in  the  choroid. — Mana  and  Cobnheira  have 
demonstrated  that  tubercles  occur  almost  constimrly  in  con- 
nection  with  pulmonary  and  intestinal    miliary   tuborculoeisj 
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They  are  situated  most  frequently  in  the  neighbourhood  of  the 
optic  diBc,  but  aometimcB  also  in  the  periphery  of  the  choroid. 
When  small  they  cannot  be  discovered  by  the  ophthalmoscope^ 
but  when  they  reach  the  size  of  1  mm.j  the  pigment  is  lighter, 
and  the  nodules  shining  through  the  retina  assume  the  appear- 
ance of  rosO'tinted  protuberances  above  the  fundus.  The 
tubercles  may  be  accompanied  with  inflammatory  changes  in 
the  neighbouring  parts  of  the  retina. 

H.  Coloboma  of  the  choroid  generally  occurs  in  connection 
with  coloboma  iridis.  I  have  seen  cases  of  coloboma,  however, 
situated  at  the  posterior  hemisphere  with  normal  irides,  and, 
on  the  other  hand,  I  have  met  with  cases  of  coloboma  iridis 
without  abnormality  in  the  vascular  tunic.  Central  vision 
is  not  affected,  but  there  is  always  a  defect  in  peripheric  vision, 
there  bejng  a  scotoma  corresponding  to  the  deficient  portion 
of  the  choroid. 
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GENTLEMKtr, — TKo  disoftse  called  glauoonin  (^Aatwuc,  grooa] 
frgm  the  peculiar  aoift-green  appcaranco  of  the  pnpil,  is  oDo  i 
the  most  dangoi-ous  anU  iusitliouH  affectious  of  the  eye.  Th 
stiuly  iif  it  liaa  of  ta,to  years  bccume  particularly  iutoreebia 
from  the  fact  lliat  it  biiH  hoon  removed  from  tho  category  i 
incuruble  diseasesj  iind  in  iimny  oases  rciidorud  roiuodiab 
by  the  titnoly  operation  ui  iridectoiriy ;  and  for  this  pracUf 
wo  are  indi^btcd  to  tho  goniua  of  von  Grnofe.  The  diseoBO 
cbaracterisod  by  tho  hardness  of  the  eyeball ;  ojtcavntion  < 
the  optic  nerve,  rcudering  it  cup-shaped  or  pit<:ber-6bapo^ 
Ityportemia  and  inllamtnatLua  of  the  deep  &tructure»;  Bpoi 
ti^neous  nrterial  and  venous  pulsation  of  the  optic  nerve;  ag 
disturbaoco  of  vision,  ranging  from  mere  dimness  to  eon 
plete  abolition  of  sight.  Tho  iniliiinmatory  syuiptomB  ma 
be  entirely  absent,  and  the  other  symptoms  may  exist  onlj 
to  a  slight  extent ;  but  the  cliaracteristic  symptom  which 
never  abscntj  is  hardness  of  the  eyeball,  and  this  li  due 
an  abnormal  increase  of  iutm-ociilar  pressure.  As  this 
crease  of  prcsKun:  mu^'  exist  %vithout  an  iullanimatory  p 
we  muttt  conclude  that  it  cannot  bo  the  product  of  inl 
tion.     Tlir  iliwM.si'  may  bo  divided  into — 

I.  Inflammatory  glmiuoma  ("glaucoma  c.  ophthalmia 

Douder)$),  comprising  those  cases  in  which  an  iiiHammato: 

process  is  present,  wliich  maybe  either  (a)  acute  or  {l>)  chroni 

II,  Glaucoma  simplex,  comprising  those  cases  in  which  the( 
is  only  iDureased  tuustun  without  appuruut  iutliinimatiuu. 

I.  (u)  AcLTE  Inflammatoby  Glaucoma 
forms  tho  majority  of  cuses.    It  sets  in  with  ciliary  noural 
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inirtiich  tlioro  is  pain  in  the  eyebBll,  the  brow,  aod  tlie  tomplu, 
and  whicli  sometimes  eitemU  to  the  eutiry  halXuE  the  heml,  and 
is  ruUectud  Lo  thu  stoinuch,  pruduciug'  vomiting.  Tho  poticut 
oomplains  of  dimness  of  Tision  and  of  a  kalo  atirtounding 
any  Bamos,  tho  outer  margia  of  the  halo  being  red,  the  inner 
nmrgin  hluiah  green,  and  between  these  the  ordinary  pris- 
matio  coloura.  He  sees  sparks  of  various  coloura  before  his 
eye,  which  may  be  owing  to  the  dilatation  of  the  pupil,  to 
change  in  the  lens,  or  more  particuJarly,  to  dislurbiinue  of  the 
circuintiiin.  You  may  bo  told,  on  inquiry,  that  ho  has  been 
troubled  for  some  time  past  with  frequently  recurring  symptoms 
of  neuralgic  pain  in  tho  head  on  tho  affected  Ride,  and  an  ooca- 
sional  dimneiffi  of  vision  in  trying  to  look  at  near  objects ; 
and  as  he  is  most  likely  of  a  gonty  or  rheumatic  diathesis, 
the  attention  is  apt  to  be  diverted  from  the  real  nature  of 
the  disease,  which  in  therefore  regarded  as  a  simple  case  of 
neuralgia. 

Whenever  such  a  case  prewentw  itaelf  before  you,  examine 
the  eye  most  carefully,  and  on  putting  your  finger  upon  tho 
eyeball  and  comparing  it  with  the  other  eye  (if  that  be  still 
free  from  the  disease)  the  affected  eye  will  be  found  harder 
tluui  tho  normal  one,  the  pericorneal  and  episcleral  regiutut 
byporiemio,  and  the  pupd  ulightly  dilated  and  sluggish, 
which  of  itself  is  an  untoward  syniptom,  for  in  no  othor 
diseaae  of  tho  eye  is  tho  pupU  iu  a  cunditiuu  of  symptomatiu 
mydriasis. 

On  ophthalmoscopic  examination  you  will  n()t  discover  any 
sign  of  disease  in  the  choroid  nor  in  tho  lens  or  vitreous,  but 
the  optic  nerve  will  present  an  excavation — a  peculiar  cup- 
shaped  appearance.  The  colour  of  the  dii^c  inclines  at  the 
beginning  of  the  di.si^iise  to  blood  red  on  account  of  the 
venous  congestion,  and  is  encircled  by  a  yellowish- white  arch 
or  ring,  which  is  characteristic.  On  tho  outermost  border  of 
the  optic  nerve  entrance  the  veeaols  are  bent  by  a  lateral 
displacement  at  the  point  of  exit,  and  spontaneous  puUation 
is  seen  at  first  in  the  veina  ordy,  but,  when  tousiou  increases, 
also  in  tho  arteries,  showing  the  disturbance  iu  the  circulation 
of  the  eye.  This  condition,  which  is  tho  expi-essiou  of  u  Kudden 
increai^o  of  tho  intra-ocular  pressure,  may  intermit — the  tissues 
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accommodating  thcmgclrea  to  tho  tonKion  for  a  short  timo; 
but  tlio  acute  Rtage  may  progress,  the  ocniar  pressure  continue, 
and  wheu  we  next  see  the  patient  we  may  find  the  ciliary  paiu 
iuureusL'd,  thu  UeadacliQ  more  excmciatiag,  tho  oyebull  harder, 
the  arteries  and  veins  of  the  pericorneiil  reg'ion  hi^fhly  dis- 
touded,  tho  epiacleml  tissues  inflamod,  tho  aqueous  chamber 
narrower  (tho  iris  and  lona  boing  prossod  forwnrd  aa  if  tho 
nqneons  humour  were  oxhaHstod),  tho  iris  immomblo,  and  the 
pupil  not  cffiicod  thoiiph  widely  dilated.  The  oloudinesa  of 
the  dicptric  media  and  the  dilata^tion  of  the  ptipil  produce  the 
peculiar  greenish  colour  of  the  fundus,  formerly  regarded  as 
tho  pathognomonic  symptom  of  tho  diRcuao.  Tho  ciliary  nerves 
in  their  passage  to  tho  aTiturior  hoiiiisplioro  of  the  g!ol>e  bting 
suddenly  cumprcsMod,  both  sensation  and  oonductioti  are  inter- 
fered with,  and  the  iria  bccomoa  more  atrophied,  and  may  lio 
reduced  to  a  small  border,  unless  pre-eriatitig  iritis  has  canned 
adheifioiui  of  that  membrauo.  The  preysuro  upon  the  ciliary 
nerves  causes  some  amesthesia  of  the  comci),  which  becomes 
iiiHoiisiblo  to  the  touch;  and  von  (iraofo  has  shown  that  tho 
sensibility  of  tho  coniea  returns  after  the  aqueous  humour  ia 
drawn  off  by  a  pani^-entesia.  Tho  motor  fibres  of  the  ciliary 
nerves  become  paralysed,  and  the  raugti  of  accommodation  ia 
limited.  There  ia,  as  you  may  expect,  disturbance  of  vision 
fr«iu  clondiiiess  (if  the  cornea  aud  from  parulvBis  of  tho  optic 
nervo  fihi-oH  both  iu  tho  retina  and  in  tho  lamina  cribrosa,  duo 
to  pressure.  In  this  form  of  the  disenso  vision  is  affected  from 
tho  comraencomont,  and  may  bo  rodiicfd  to  men!  porception  of 
light  in  a  few  days,  or  Qvnn  hours  ("  glaucoma  fulmirans"  of 
Graefe);  but  iu  tho  largest  number  of  cases  it  commonooa 
wth  indistinctness  of  vision,  which  gradually  increases  until 
a  thick  fog  lios  over  tho  visual  field.  The  limitation  of  the 
visual  field  begins  at  the  inner  side,  and  gradually  advanooa  to 
tho  luiddlo,  tliou  the  uppur  and  lower  peripheries  Wcomo  con- 
tract(id  and  gn^Iually  iiarruwed  from  all  sides,  the  fog  thickens 
and  envelopes  objects,  the  field  becomes  obscured,  and  abttuluto 
darkness  covers  the  field. 
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Au  auuto  uUnck  uf  ghiucuuiu,  ukhuuj^'h  uii^t  disti-essing  to 
tUe  patient,  is  the  least  dan^oroug  form  of  the  discac^e,  bucnuso 
it  ia  most  amenable  to  troatineut.  The  form  moat  to  be  dreaded 
is  ohronio  inflammatory  ^^lAuconm,  in  which,  tho  intra-ocular 
prcftsnre  creeps  on  slowly  and  insidiously,  with  only  occasirnial 
slight  aearalgic  attacks.  Tht*  iucreiwe  of  pressure  is  not  sudden, 
but  gradual,  causiug  excavation  of  the  dii^c  and  mlHokieE  to 
the  retina  and  optii:  nerve,  and  induciug  complete  bliuduoss 
without  warning  to  tho  patient.  Uii fortunately  we  geiiomlly 
see  those  cbhuw  afler  the  whole  prooews  has  been  gone  through, 
and  the  eyn  is  »s  hard  an  marble,  so  that  wo  have  not  even  an 
opportumty  of  oxamiuiiig  tho  interior  of  tho  oyc,  because  the 
cornea  is  hazy,  the  aqueous  and  vitroouH  humout'd  cloudy,  and 
perhaps  the  nuclons  of  tho  Ions  opjiqno.  In  cases  where  we 
have  a  chance  of  making  ophthalmoscopic  examination,  wo 
find  the  excavation  hae  progressed ;  the  disc,  which  was  red, 
has  become  greyish  or  green,  and,  later  on,  the  floor  of  tho 
excavation  is  spotted  with  a  dirty  yellowiah-gruy  colour,  wliile 
arterial  pulsation  ia  mure  marked. 


II.    (jLAUCOMA   SlUl'LHX 


In  thin  form  of  the  affection  tho  intra-ocular  pressure  eomoa 
on  gTa*luttlly,  without  any  HympLoin  of  tullanmiiitiou,  which, 
indeed,  is  absent  dm*ing  the  whole  course  tif  the  diserise.  The 
increasing  pressure  creejia  on  imperceptibly,  and  the  place  of 
t'utrauce  of  the  optic  nerve,  being  the  weake-^t  point,  yields, 
m  tliut  at  finit  the  tousiou  is  not  very  strongly  marked, 
although  excavation  has  already  taken  place.  The  jiecu- 
Itarity  of  this  form  is  that  tho  pressure  is  at  the  expense  of  tho 
posterior  hemisphere,  whilst  the  cornea,  aqueous  chamber,  and 
lens  are  not  affect-od ;  the  iris  is  atrophied  and  the  pupil 
dilated,  but  not  to  such  au  extent  as  in  tho  inflammatory  form. 
There  is  no  chrematopsia ;  the  disc  iu  generally  white,  and  ia 
aitnated  in  a  hollow,  the  walls  of  which  are  formed  by  the 
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scli>ni>  and  the  retinal  veascls  are  furced  ngainst  the  walls  of 
the  oxcavntion,  soiuotimtid  to  such  aa  extent  thai  the  floor  of 
tho  excavation  is  dostitnt.e  of  vt'ssols.  Tho  depth  of  the  exca- 
vation may  be  calciilat&il  from  tho  optical  difFEirenceR  of  the 
cfirrectinEf  lens  required  to  enable  ns  to  see  distinctly  the  erect 
image,  first  En  the  plain  of  the  retina,  and  then  in  the  floor  of 
the  OKCavation.  In  tho  inverted  image  the  difference  in  parallax 
produced  by  moving  the  conrei  Ions  is  dtroctly  dependent  upon 
the  difference  of  level ;  the  greater  tho  parallax  the  deei)0r  tlie 
exoaration.  Tlie  margin  of  the  excavation  is  often  surrounded 
by  a  narrow,  characteristic  bright  ring,  due  to  atrophj-  of  the 
chnroid  surrounding  the  optic  disc  (Chromo.,  PI.  II,  fig.  1); 
and  this  atrophied  choroidal  ring  may  bo  staphylomatous.  This 
state  of  things  may  last  for  years  without  ajiparent  progress, 
tho  ouly  marked  symptom  being  the  progressive  hardness  and 
the  gradual  contraction  of  the  visual  licld.  In  conneetton  witli 
tho  subject  of  excaviitiiin  we  must,  LoweveCj  bear  tn  mind,  aa 
I  have  already  pointed  out,  that  in  some  cases  there  oiista  n. 
natural  physiological  cop  or  hollow  of  the  disc  without  disoiwe, 
and  it  is  therefore  of  importance  to  compare  the  two  eyes,  for 
physiological  excavation  is  symmetrical,  and  dues  not  extend 
over  the  whole  disc,  and  there  is  no  displacement  of  the  vessels. 

OiiiLstis. — Aatlie  disease  rarely  occars  before  tho  age  of  Rfty, 
it  is  now  believed  to  be  a  souilo  change  in  the  tiaHUC3]  although 
it  was  formerly  thought  to  be  cunnected  with  an  athei-omatous 
condition  of  the  blood-vessels,  and  was  regarded  as  an  ex- 
pression of  rUoumatiBm  or  gout.  There  is  no  doubt  that 
there  is  an  inherent  tendency  or  predisposition  to  the  affec- 
tion. When  such  a  tendency  exists  the  disease  may  be  in- 
duced hy  a  very  slight  injury,  in  which  caae  it  is  callod 
gec^yrutury  gSixucoma. 

Von  Graefe  regarded  glaucoma  as  a  form  of  clioroidittd  or 
irido-choreiditi8,with  effusion,  by  eudosmosis,  into  the^ilreoos 
and  !U]UC'0U8  humours.. 

In  a  paper^  I  maintained  that  there  is  no  trace  of  iritis  in 
glaucoma,  neither  is  there  choroiditis,  but  that  the  affection  ia 
owing  to  perturbation  of  the  ciliar)'  nerve.     This  view  had  been 
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mlrnncod  hy  TjivJ)<n<it  id  I84fi;  and  I  fni-thcr  siip-gcstftd'  tliat 
the  whole  range  of  glfiiicomstotiii  aymptoiiui  may  be  acconutod 
for,  and  tho  modiu  operandi  of  iridectoni}'  iu  effecting'  ito  cur? 
explained,  on  that  liy|)Othesw.  I  touk  the  diseiise  to  bo  tho 
result  of  hyperseslhixiia  of  the  Hyuiputhtftic,  the  vaso-mntor 
nerve  which  preeidee  over  the  process  of  circulation,  and  can 
produce  chauges  in  tho  local  circulation  of  the  organ,  by  which 
the  amount  of  blood,  and  con.ioquently  the  temperature,  may- 
he  increased  or  diminished.  This  will  account  for  dilata- 
.tion  of  the  pupil,  and  also  for  engorgement  of  the  humours^ 
which  gives  ri»e  to  clraggiiig  of  the  filaments  of  tho  trigoniinus, 
and  this  in  its  turn  produces  ametfthesia  of  tho  coriiua  uiul 
vitiated  nutrition  of  the  organ,  tho  tension  rendering  the  phe- 
notaena  more  eomptex,  and  the  luut  miscmblp.  invariably  tend- 
ing to  blindness.  Abuut  the  same  time  thcro  ap])oared  a 
reference,  in  tho  '  Annales  d'Oculiatiquc,*  to  the  opinion  of 
Doudors,  that  "we  must  Reek  the  proximate  cause  of  glau- 
comn  in  hy|iera;Bthe«ia  of  tlio  fifth  uerve,  which  regulates  tho 
Eecrct.ion  of  tho  ocular  fluid  ;"  this  theory  was  babied  upon  tho 
fact  that  after  division  of  the  fifth  aorvo  tho  tension  i>f  tho 
eyeball  decreosoil  and  became  soft,  and  it  reeuivod  corrobora- 
tion from  the  experimentH  of  Grenhaggen  and  Hippel,  who 
found  that  electric  irritation  of  the  root  of  the  fifth  nerve  pro- 
duced a  remarkable  increase  in  intra-oeular  prwcture.  Dr 
Brailey's  receut  observations  on  the  dilatation  of  the  ciliary 
arterieK,  which  he  found  in  dissecting  glautoumtous  eyee,  only 
tend  to  corrobonite  the  theory  of  paralysis  of  the  sympathetic 
being  the  cause  of  tho  tension. 

According  to  retxMit  iuvoBtigations  of  Mr  Priestley  Smith, 
which  ore  bnaod  npon  those  of  Scliwalbe  bimI  Lfibor,  with  regard 
to  the  filtration  of  tho  iutm-ocular  fluids,  "  glaucoma  is  cansed,  in 
all  cases,  by  an  obetnictioD  to  the  escape  of  the  intra-ocular  fluid 
through  its  normal  outlet,  the  angle  of  the  anterior  chamber. 

The  obstructive  change  varies  somewhat  in  the  several  forms 
of  glaucoma,  primary  and  secondary.  In  tho  great  majority  of 
instances  it  consists  in  a  coinprossion  of  the  periphery  of  tho 
iris  ugainst  the  opposing  surface  of  the  cornea,  whiub  closes 
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the  angle  of  the  anterior  chmober,  and  cuts  off  the  aecoM  to 
Kchlomni's  canal.  It  has  been  ascortainod  by  experiment  tbat 
this  coinlit-Hin  of  obstruction  inuy  bo  brought  about  artificially 
by  raising  the  pressure  in  the  vitreouH  chamber  very  slightly 
abovo  that  in  the  aquooua  chamber  ;  and  this  obsenration 
affordfl  the  clue  to  the  origin  of  primary  glaucoma.  In  tho 
iboalthy  oyo  a  etreatn  of  fluid  is  constantly  paseiag  from  tlie 
vitreous  chamb<T  to  the  aqueous  chamber  through  iho  stittpen- 
Bory  ligamont  and  the  circiimlental  apace — the  Rpace  which 
fiopaniti^s  the  Tnnrgtn  of  tho  lona  from  the  ciliary  procossMi. 
With  thr  advance  of  life  the  ciccunilental  space  dittiinishes  in 
width,  in  consequence  of  the  coutinuously  incroaeing  volume  of 
the  lens.  Even  in  the  senile  eye,  however,  a  space  remains 
which  ordinarily  isuSiceB  for  the  passage  of  the  intra-ocular 
fluid.  But  if  thia  »«puce  bu  further  oncroachod  upon,  cither  by 
the  lena  or  by  tho  citiary  procesHea,  a  serious  obstruction  is  set 
up.  Fluid  can  then  no  longer  escape  from  the  vitreous  cham- 
ber asftist  as  it  is  secreted  into  it;  tho  lens  and  iLs  .•luaponsory 
ligament  are  driven  forwards  by  the  increasing  preflsure  from 
bulimil,  and  push  the  ciliary  procosses  against  the  peripher}'  of 
the  iris  ;  the  periphery  of  the  iris  applies  itself  to  the  o}>posing 
(surface  of  tho  cornoa,  the  anglo  of  the  anterior  chamber  is 
olose-d  thereby,  and  glaucoma  is  establiehed.  As  the  intra- 
ocular prtflHuro  rises,  h  passivo  hyporfleraia  is  set  up  in  tho  ciliary 
proccssea,  and  then  swelling  causes  a  still  firmer  compression 
of  the  periphery  of  the  iris  against  the  cornea.  The  glauco- 
matous condition  thus  becomes  self-tnteusifyiug.  TLo  starting^ 
point  of  primary  glaucoma,  then,  is  an  undue  proximity  between 
the  margin  of  tho  Ions  and  tho  ciliary  processes.  These  struc- 
inren  have  boon  found  in  close  contact  in  spet^imeuH  of  rciKint 
glaucoma ;  in  the  later  stages  they  Ijeoome  separated  by  atropby 
and  distension.  Primaiy  glaucoma  is  confined  almost  excla- 
wivoly  to  tho  second  half  of  life,  because  the  lens  is  considor- 
ubly  larger  in  the  scnilo  eye  than  in  that  of  tho  young  adult. 
A  series  of  exact  obserrutions  has  proved  thai  the  averago 
volume  of  the  lens  increases  with  each  decade.  When  this 
predisposing  condition  is  already  present  swolling  of  the  ciliary 
processes  may  light  np  tho  diseoso ;  hence  the  connection  of 
glaucomatous  attacks  with  certain  nervous  and  vascular  dis- 
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ordore.  Swelling  oE  the  entire  lens,  as  the  result  of  injury,  in- 
duces a  Bocondary  f;;lancomo,  in  a  mftunor  vei-y  similar  to  tlio 
furcgoinfi^.  I'nmours  i^F  ihi-  <.:hor(iid  unci  retina,  and  Ronietimcs 
eortmvnsations  of  hlood  into  tbo  vitreous,  crvnso  a  aecondary 
glaucoma  by  creating  an  excess  of  pressure  in  the*  vitreous 
chamber,  which  leads  to  closure  of  the  angle  of  the  imteriur 
chamber  iu  the  manner  above  described.  In  other  forms  of 
secondary  glaucoma  the  initial  obHtmctivo  chan^^  in  Hitnntcd 
in  the  pupil ;  in  others  in  the  anterior  chamber  itself.  In  the 
latter  case  the  iris  and  lens  are  displaced  bnukwardx  instead  of 
forwards." 

There  is  a  great  deal  in  these  researches  worthy  of  considora- 
tion.  It  appears  to  me,  however,  that  iu  dealing  with  such 
complex  pbeDomona  we  niuiit  not  limit  our  iuveBtigutiens  to  the 
pliure  of  the  disease,  but  direct  our  attention  also  to  the  nerves 
which  animate  the  ocular  tissues.  In  1827  Pourfour  du  Petit 
first  observed  that  the  sympathetic  in  the  neck  proceeds  to 
the  eye.  Majendie  and  Remard  have  led  us  a  step  further 
in  that  direction,  but  tbere  is  «  great  deal  left  to  be  done  yet 
towards  the  elueldatiou  of  the  subject.  It  is  not  long  since 
Charcot  1ms  shown  tliat  herpes  is  merely  an  expression  cf  the 
disease  of  the  corresponding  spinal  ganglia,  and  that  Trous- 
seau ha»  taught  vs  to  regard  the  phenomena  of  exophthalmic 
gottre  as  a  manifestation  of  a  pathological  condition  of  the 
coTvioil  ganglia  of  the  aympatbotio.  I  think,  therefore,  if  we 
pursue  our  study  of  the  cilio-spinal  nerve,  in  eounection  with 
the  trigeminus,  onr  knowledge  of  the  former  being  as  yet  only 
fragmentary,  wo  may,  perhaps,  obtain  clearer  views  with  regard 
to  the  genesis  of  glaucoma.  What  renders  the  subject  Hu  com- 
plex is  that  the  different  nerves  which  are  ditstributed  in  the 
ocular  tihsues  not  nnly  have  a  separate  action,  but  auastomoae 
and  form  a  network  ;  this  gircB  rise  to  complicated  physiolo- 
gical action,  which  is  rendered  still  more  complex  when  some 
of  the  nerves  are  affected  at  tlie  same  time,  as  by  intra-ocular 
pressure.  Ouo  thing  appears  evident — that  we  cnunot  exclude 
the  nervous  element  as  a  factor  iu  the  morbid  phenomena 
andor  coosidoratioD. 

Rut  the  main  question  whicb  has  still  to  bo  answered  is, 
"  What  is  the  genesis  of  that  dweaae  ?'*     We  only  know  tliat 
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prief,  anxiety,  or  protractetl  night^wat^liitig,  i'ti  rtlil  nprrons 
ppraona,  generally  induces  eye  tension.  Sometimes  it  may 
lie  bronglit  on  hy  b  very  Klijyht  injury  to  tho  eyehall,  bnt 
Bppareutly  there  must  be  bh  inherent  tendency  to  Uio 
affection. 

Treritmcnt. — Ite  introduction  of  the  operation  of  iridectomy 
for  the  cure  nf  g-lButtomB  opanod  a  now  ora  in  ophthBlmic  Bur- 
pery,  and  iiltlioiigli  the  theory  upon  wiiich  the  operation  was 
founded  wn^  nut  reconcilable  with  the  phenomena  of  th«  diwase, 
yet  tho  results,  as  proved  on  a  hirgo  ecalo,  were  hailed  ss  evi- 
dence of  a  grwit  c<)ni|ut'Kt  over  a  proriously  incurable  affection. 
I  believe  that  its  undoubted  efficacy  ih  dne  to  neun)t<iiny,  for 
NiSlaton  obtained  aatiafnctory  roBulta  in  tic  dolonreust  by  re- 
Tnovinq:  a  part  of  the  diftcased  nerve — an  operation  which  was 
suggested  by  Allan  Burns.' 

In  removing"  a  part  of  the  iris  we  remove  a  portion  o£  the 
discnaed  nerves;  and  this,  I  think,  has  a  modifj'ing  influence 
by  cutting  through  tUo  vicious  circle  wliich  keeps  up  the 
disease.  Mr  UaiiC'itck  [lublished  some  papers  in  the  'Lancet' 
in  1859  on  the  cure  of  glaucoma  by  the  section  of  the  ciliary 
muscle,  and  both  ho  and  Mr  Power  were  practising  this  operas 
tion ;  and  I  have  no  doubt  that  the  results  must  have  lieen 
satisfactory  on  the  principle  just  indicated,  viz.  a  section  of 
the  ciliary  nerves  which  arc  distributed  in  the  maBclc  of 
nccommodatioo.  1  have,  however,  never  tried  tho  operation 
myself,  being  averse  to  the  surgery  of  tliat  region,  frttm  ana- 
tomical oonsideraticm^. 

The  suggestion  which  has  been  made,  that  the  cystoidnnion 
of  the  scleral  vonnd  relieves  the  intraocular  pressure,  has  beeu 
sufficieutly  answered  by  Hirscliberg,  that  he  never  saw  any 
oystuid  union  ;*  indeed,  there  should  be  no  cystoid  union  if  tlio 
operation  ia  properly  performed;  and  besidoBj  a  oicatrix,  in- 
Rt«nd  of  becoming  more  pliable,  is,  on  the  contrary,  harder 
than  tho  natural  tissues. 

More  recently  the  operation  of  sejervtomy  has  been  intro- 
duced for  the  cure  of  tliis  affection. 
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This  oporation  is  pnrfiirmed  by  introdurtnp  von  firnwfci's 
kiiifo  at  the  extreme  periphery  of  tho  comes  at  t-ho  sclerotic 
Iimbn8,  and  pushinp- it  in  a  honKontal  direction  lo  the  oppf>- 
sito  side,  just  aa  if  it  wpre  iiitendisd  to  mako  a  flap  extrac- 
tion ;  then,  by  two  or  three  Bamng  motions,  an  opening  is 
effected  at  the  outer  as  well  us  the  itiuer  Hide  of  the  scleral 
border,  about  a  quarter  of  an  inch  in  length.  Fig.  ^3  showa 
the  nature  and  extent  of  the  section.  You  will  boc,  there- 
fore, from  tho  very  nature  of  the  performance,  that  sclerotomy 
miisit  he  limited  to  thoee  alTectiona  in  which  the  pupil  is  con- 
tracted and  rigid,  and  whore  there  is  no  risk  that  the  peri- 
pheric puncture  will  induce  hernia  Iridie,  as  otherwise  it  is 
apt  to  complicate  mattera,     De  Weoker's  opinion,  that  tho 
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operation  is  applicablo  to  cases  of  glrmmma  aiuiplex,  is  a  very 
safe  one,  for  it  may  at  leaat  bo  aaid  thitt  if  any  one  should  try 
it  in  a  caao  of  inflammatory  glaucoma  he  will  be  certain  to  pro- 
duce traumatic  cataract.  His  anggestion,  however,  that  it 
muett  be  aided  by  escrino  and  pilocarpine,  somewhat  detmcta 
from  its  morits,  for  no  operation  can  be  worth  much  which 
roriuii-es  tho  help  of  drugs.  There  is  no  doubt,  however,  tlmt 
sclerotomy  yields  good  resiUta  Lu  some  cases,  for  it  gives  free 
exit  to  the  nqutxraa  humour,  and  relievos  tension  to  n  con- 
siderable extent.  I  have  practiHod  it  with  success  in  some 
cases  of  secondary  glaucomatous  affection,  whore  glaucomatous 
symptoms  supervened  on  disease  of  the  coniea,  recun'ent 
cyclitiH,  and  kcratoglobus ;  and  iu  a  case  of  the  latter  I  found, 
it  reduced  the  globe,  while  it  was  beneficial  Iu  ovory  case  where, 
the  cornea  being  opaque,  an  iridectomy  might  have  had  to  bo 
performed  in  tho  dark,  as  it  were;  but  with  regard  to  primary 
glaucoma,  my  confidence  in  iridectomy  ia  too  well  founded  lo 
allow  me  to  try  any  other  treatment. 


^08 


IHIDRCTOMT 


Dr,  Argyll  Rohertson  sn^pest-od  to  trpphino  ihc  sclerotic, 
from,  whii'h  operatiou  lie  obtained  satisfactory  results. 

Tlio  operation  of  iridoctomy  is  performed  in  tlie  foUowing- 
mnniMT  :■ — ■Chloroform  is  administort'J  only  t«»  nervous  patieiit«, 
and  in  cases  wlu-re  the  eye  is  very  painful.  The  patient  being 
in  a  recumbent  position,  and  the  eyelids  kept  open  by  a  specu- 
lum, the  surgeon  stands  behind  the  patient;  or  if  section  i* 
to  1)0  made  downwards,  he  takes  bis  position  in  front  of  the 
patient,  who  is  ordered  to  look  downwards ;  with  the  oon- 
jiinctival  forco])fl  in  the  loft  bAod,  a  part  oE  the  conjunctival 
und  Kubconjiinctivat  tit^snc  is  soiscod  in  order  to  steady  the  eye 
and  wiLh  acurvud  liinoo  (I'^ig'  '•i'i)  in  the  right  hand,  ths  anterior 
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chamber  iw  cnterod  through  the  conjunctiva,  half  a  line  from 
the  corneo- scleral  junction.  The  lance  should  then  be  held 
with  its  point  lookiug  to  the  comcii,  for,  owing  to  the  shollow- 
noBS  of  tho  aqiH^ouB  chamber,  tho  Ions  runs  risk  of  being- 
wounded.  Then  taking  the  curved  iria  forceps  in  the  left 
hand,  and  the  sciBsora  in  the  riyht,  the  forceps  are  introduced, 
and  the  iris  Is  seized  at  its  pupillary  margin  and  a  sej^ent  of 
it  withdrawn.  Into  this  part  a  vortical  incision  is  made  from 
the  pupillary  marg'in  to  its  ciliary  nttachniGnt,  a  tlap  of  iris 
thus  reniaiiiing  within  the  forceps,  and,  this  being  put  upon 
the  stretch,  by  moana  of  two  other  cntu  with  the  sciaaors,  first 
in  B  horizontfil  and  then  in  a  verlical  direction,  the  section  is 
finished.     Fig-  05  shows  the  H]>pearancc  of  the  pupil  alter  iri" 
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doctomy  performt*d  downwards.     By  this   method  the  oxaci 
portion  of  the  iris  can  be  measured  which  it  is  propfiscd  to 


ArnxE  or.APOOJU 


SOD 


ppmove.  VVlit'n  there  is  some  blood  in  the  aqueous  chamber, 
eliffht  prosHuro  of  the  probo  on  tbo  Bcloml  lip  of  the  woutid  in 
BnlficioQt  to  cauao  iw  expulfiion.  An  a^sistmit  i&  ruguirud  tur 
this  operation  to  hold  the  speculum  a  little  forwards,  in  order 
to  prevent  the  pain  catued  by  its  pressure  on  the  orbit.  The 
forceps  is  dispeused  with  in  the  secuod  stage,  and  the  operation 
ia  thus  perfonned  with  a  minimum  of  pnin^  most  of  which  is 
caiiBod  by  the  pressure  of  the  specnlnm  and  fixntion  forceps. 
The  dressing-  consists  of  lint  secured  by  n  bandage. 

Oam  I,  Amtegfaucoma  ;  sudden  lavitMwn  of  symptoms  cnusiul 
hy  a  slttjht  injiiri/ avd  frtijht  ;  donhlf,  iridectomtf  ;  cy,iv  in  one 
«y*. — Miss  T — ,  aged  8Bventy-nine,  of  a  highly  nervous  teni- 
poramcot,  enjoyed  good  health  till  May,  1878,  never  hoving 
suffered  from  gout  or  rlieunmtiam,  and  not  being  subject  to  any 
eye  affection,  her  sight  being  normal.  About  the  time  men- 
tioned, the  chimney  of  the  room  in  whioh  she  was  sitting 
caught  fire,  and  in  the  midst  of  the  confusion  hur  hands  and 
face  were  slightly  singed.  This  accident  frightened  her  ex- 
ceedingly. The  same  night  pain  was  experienood  for  some 
time  in  the  top  of  the  head,  and  this  returned  with  greater 
severity  on  the  succewling  night,  depriving  her  of  aloop. 
Two  or  three  days  later  she  appeared  to  herself  to  be  enve- 
loped in  a  cloud,  as  if  the  houne  were  full  of  smoke,  and  this 
mist  before  her  eyes  gradimlly  thickened  until  visiim  was 
almost  abolished.  She  remaiuod  iu  this  couditiun  for  five 
weeks,  when  I  was  called  in  by  Dr.  Christie  to  see  her,  and 
found  both  comofc  hazy-looking.  The  conjunctivm  woro 
hypenemic ;  tension  T  +  3,  and  vision  almost  nil;  while  focnl 
illumination  revealed  the  commencement  of  catamct  in  both 
eyes  ;  opaque  striaj  advancing  from  the  periphery  of  the  lenses. 

I  performed  iridectomy  in  both  eyes  on  July  Ist,  1878.  The 
headache  from  which  she  had  previously  suffered  was  abated, 
the  mist  disappeared,  and  four  days  after  the  operation  vision 
in  the  right  oyc  was  tolerably  good,  as  she  was  subsequently 
able  to  walk  about,  and  also  to  rend  ordinary  tyjie.  The  optic 
disc  is  represented  in  Fig.  96.  In  the  left  eye,  however,  ex- 
oarfttion  had  advanced  too  far,  the  disc  being  found  white  and 
capped,  the  vessels  displaced  from  the  fioor  of  the  excavation, 
iwd  perception  uf  light  entirety  abolished. 
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A  Loodon  opbthalmiu  sai^eon^  a  relativo  of  the  patient, 
saw  her,  and  oxpros»ed  the  opiaion  that,  if  the  iridectomy  bad 
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biHjii  performed  sooner,  tbo  sight  of  both  oyes  woald  havo 
hoou  saved  j  uiid  of  tliiti  tliery  can  be  liitle  doubt,  for  on 
Junaary  <)th,  1881,  notwitli stand ing  tbo  advance  of  the 
cataract,  and  eouaiKjuont  limitivtiou  of  the  visual  field,  M 
represented  in  Fig.  O?,  she  was  aLlo  to  road  with  ease  No,  tj^ 
8uoUcd's  teat-type  with  twelve  inchea  convex  gIsMes. 

Pio.  fl7. 
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Cask  2.  Oiauajtnti  fulmlnunt  ;  irt^ectimiii  ;  cMre.— Mrs 
K —  (from  Dund(»e),  aged  about  fifty,  consulted  me  on  May 
I4th,  1881.     Sixteen  years  ugu  she  begun  to  BuHct'  pain  aucj 
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dimness  of  viajon  in  tlic  loft  oyo,  and  Mr  White  Cooper  pro- 
Doonced  it  to  be  a  case  of  glaacoma.  Soino  jeant  later  an 
iriductoiuy  liad  been  performed  upon  it.  She  had  never  liad 
any  pain  in  it  siiLce,  but  the  eye  is  cntaractoua  and  perception 
of  light  abolished.  Borne  time  ugu  she  beg^n  to  feel  occa- 
sionally some  iinwiBincaB  in  the  right  oyoj  but  on  May  llUh 
violent  pniu  set  in.  She  beoame  "  fog-bouudj"  sufTcrtid  ex- 
cruciating pain  on  the  right  side  of  the  head,  attended  with 
sickueos  during  thu  uiglit,  and  uext  morning  vision  was  cvm- 
pletety  gone.  la  this  condition  she  was  brought  to  me.  On 
oxaminatiuu  I  fuund  the  eyeball  hard  (T.  li),  th»  cornea  clear, 
the  iMpietuis  chamber  shallow,  iris  fonn  ing  ii  uuucavity  forwards. 
Ophthalmoscopic  exaniinatitm  showed  the  Titreons  humour 
opaque,  and  the  fundua  invisible,  aa  if  masked  by  some  dark 
body.  Am  evening  was  approaching,  I  dL-tormined,  for  the 
sake  of  immediate  relief,  to  perform  a  panwentesis,  fonring  lest 
by  waiting  another  night  every  chaace  of  saving  vision  would 
be  lost.  Immediately  after  she  could  see  distinctly,  went  to 
bedj  saying  that  she  "  was  in  paradise,"  and  slept  well.  Two 
days  after  she  could  tell  the  time  to  a  minnto  en  a  watcb,  Tho 
same  night,  however,  pain  returned,  and  I  again  resorted  to 
paracentesis  on  the  17th.  She  then  had  other  two  quiet  days 
with  good  sight ;  after  which  the  symptuma  began  to  rt.uppear, 
although  they  wuro  not  sw  violent  as  before.  1  then  performed 
an  iridectomy  on  the  lihh.  Sight  is  good;  ^he  reads  No.  2 
Jaeger  fluendy  with  suitable  glasses.  According  to  the  last 
report,  two  months  after  the  operation,  "  vision  is  brilliant,  and 
the  oyo  feels  more  eomfortiible  than  it  has  done  for  some  ycai-s 
past."  Tho  encouraging  and  hopeful  feature  of  this  case  is 
the  healthy  appearance  of  the  eye  and  the  depth  of  the  aqueous 
chamber,  showing  that  a  new  condition  has  been  induced.  It 
is  quite  conceivable  that  the  fencing  with  the  diseaae  by 
parru'ontosiB  has  contributed  to  the  ultimate  success  of  tho 
Iridectomy. 

In  cases  liko  thoao  wo  may  expect  satisfactory  rcsulta  from 
iridectomy,  but  when  the  process  of  excavation  has  gone  too 
far — when  the  sensitive  part  of  the  retina  has  been  daumgwd, 
and  the  blocd-vesaels  have  assumed  an  atheromatous  condition, 
it  would  be  expecting  too  much  from  any  operation  to  repair 
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the  lesion.  The  disappointments  which  followed  nnreaaonable 
expectations  with  regard  to  iridectomy  have  led  some 
sargeons  to  look  out  for  another  operative  measure  to  cope 
with  this  disease.  Now,  as  it  is  impossible  to  determine  before- 
hand whether  iridectomy  is  likely  to  be  beneficial^  I  propose 
in  every  case  of  glaucoma  to  adopt  paracentesis  as  a  test.  If 
the  evacuation  of  the  aqueous  humour  is  followed  by  marked 
improvement,  iridectomy  may  be  performed  with  every 
prospect  of  a  successful  issue,  otherwise  no  benefit  can  bo 
expected  from  any  operation. 


LKCTURE  XIX 


the  kitika  and  optic  nsutb 
Anatomy 

Gbntlembn, — Thti  optic  nerve  orig'tDalns  by  an  imteriorroot 
from  the  (luilamus  opfieu«t  and  a  postorior  from  tho  earportt 
quadngcmiua,  and  also  rccoivea  filaments  from  tho  carpara 
genieuiata,  »uhniaat.ia  pfr/orata  antif-a,  inker  cin^reitm,  and  tho 
lamina  teminalig.  A.  tevr  bundles  of  filaments  connect  it 
dirocUy  with  the  pwterior  coluinns  of  th»  spinal  cord  and  the 
^rey  cortical  substance  of  the  brain.  Its  trunk  advances  from 
the  brain,  as  tractut  trptieiui,  along  the  postorior  inferior  Kurfaco 
of  the  opik  iludamuM,  and,  crassing  the  cnini  cerebri  (without 
nearilemma,  covered  only  by  the  delicate  meninges),  it  runs 
forward  at  the  side  of  the  lulter  cinenmm,  and,  in  front  of  the 
infitiidihulma,  unites  with  the  optic  tract  of  the  opposito  eid^ 
to  form  a  chiaama. 

This,  with  tho  two  anterior  parts  of  tho  stria),  bounds  the 
floor  of  tho  third  corohral  Tontricle  anteriorly  and  oitfriorly. 
Tho  optic  nerrea  themselves  proceed  from  its  lateral  portions; 
these,  covered  with  ncurilorama,  run  over  tho  two  segmsnts  of 
the  arUria  corporis  caUusi  somewhat  divergently  in  the  two 
optic  foramina;  after  paatiiiig  those  they  become  enveloped  in 
a  tibrous  sheath,  whoso  exterior  is  a  coutinuuliou  of  the  perioH- 
tcnm  of  tho  orbits.  Thoy  then  run  somewhat  tortnously,  and 
enter  the  eyeball  within  and  below  the  centro  of  the  posterior 
half  of  tho  sclera. 

In  the  chiasnia  a  partial  crossing  of  nerve-filaments  occnrs, 
for,  from  tho  inner  side  of  each  tract,  a.  bundle  of  filaments 
posses  to  the  optic  nerve  iil'  tlio  opposite  side,  and  goes  with 
this  to  the  inner  half  of  the  retina.  Hut  the  greater  part  of  the 
filaments  of  each   tract  remain  on   the  some  side,  and  run 
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througli  the  outer  pai-t  of  the  chiasmit  of  the  optic  ucrvCj  to 
spread  out  in  tUo  outer  half  of  the  rutina. 

Thejilri}ii«  sheath  of  tho  orbital  portion  of  tho  optic  norro 
may  be  divided  into  two  (irm  cotiuective>t issue  lajora,  slightly 
mixod  with  elastic  olomQats,  an  oxtomal  thick  (b.  Fig.  96), 
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and  an  inner  thin  one  (j).  Botwcou  tho  hvo  iB  formed  a  thin 
layer  (t)  of  loose  connective  tiesnej  containing  a  few  fat  celU, 
irhicK  continues  ftitteriorly  into  the  8iib»)tanc6  of  the  sclera  (e). 

Tho  outer  Btratum  of  tho  Ubrous  i)h»ulh>  however,  goes  on 
uninterruptedly-  and  at  an  oblique  angle  into  the  posterior  and 
middle  laycra  of  the  posterior  half  of  tho  sclera.  Tho  inner  layor 
of  the  shuath,  Imwover,  which  ropreaouts  tho  uouriU'iiinia,p!is.so9 
forward  to  the  intraocular  surface  of  the  sclera,  and  thero  in- 
clioeSj  under  a  more  acute  angle,  to  the  anterior  layer  of  the 
sclera  ;  so,  at  the  optic  foramen  of  the  sclera,  a  more  or  leas  pro- 
jected border,  the  connective-tisaue  ring,  is  formed,  to  which  tho 
edge  of  the  posterior  opening  of  the  choroid  (c)  is  attached  by 
filamentary  tist^ue.  I'ostcriurly  the  scleral  opening  widcne  somo- 
what.  It  ifl  entirely  fillod  by  tho  anterior  part  of  the  optic  nerve. 

From  the  inner  surface  of  the  neurilemma,  in  the  whole 
course  of  the  optic  nerve,  proceed  a  large  number  of  6nii 
tendinous  processes,  which  envelope  the  individual  bundles  of  the 
medulla^  and  in  which  the  nutrient  vesBels  and  the  non-os  of 
the  modulla  branch  out.     Anteriorly  and  near  tho  sclora  thoso 
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processes  or  iDtemal  nerre-BheathB  become  moro  abundaut, 
and  in  tho  plane  of  tho  aatorior  scEoml  layer  arc  strength- 
eoed  by  a  thick  m^twnrk  of  elliptic  elements,  which  coino 
from  the  thick  tcndiuoua  sheath  of  the  iirteria  r^ntrutis 
rafciiue,  and  unite  with  analogOTm  Jibi'eB  from  the  sctcm, 
and  form  the  so-called  lamina  cribrosa  (Cr. ).  This  en- 
closes the  optic  ionimou  of  the  sulsru  with  a  cuuvijxity  directed 
BOmowhat  backward,  but  affords  tho  optic  nerve-tibrua  and 
their  shoath  a  poasago.  It  often  coutaina  pigmont- colls. 
Boyond  the  lamina  orilirosa  the  bnndlea  of  optic-norvo  fila- 
ments eeparate  more  from  each  other  (cauda  equina  nervi 
optici,  E4. ),  bat  remaiu  enveloped  iu  connective- tissue 
sheaths^  which  hero  are  transparent^  even  into  the  retina 
(b),  whose  bacillar  Htratum  is  horu  indicated  hy  n. 

In  the  intcrapaccB  are  found  large  iinmbersof  free  nuclei  or 
email  cells,  which  iu  their  entire  bearing  present  eome  siroi- 
larity  to  the  cell  formation  found  in  the  %'itroou!4,  and  may  bo 
nearly  related  to  the  vitreous  itself ;  for  at  the  point  in  qacs- 
tion  the  hyaloid  as  well  aa  the  limitund  i»  eutiruly  wanting; 
tho  vitrcouB  Uoa  imraodiately  on  the  nest  of  cells  traversed  by 
aofb  connective  ti»KLie.  The  hyaloid  is  first  developed  at  some 
diBtanco  from  the  centre,  apparently  by  tho  union  of  conncc- 
tive-tisaue  filament.  Tho  nervous  tubes  lose  their  medulla, 
become,  like  the  sheaths,  transparent,  yellowish  or  groyiub, 
and  take  on  altogether  tho  chantcter  of  the  ftuoat  tubes  iu  the 
brain ;  the  head  of  the  optic  nerve  then  becomes  to  a  csertain 
extent  transparent,  so  that  in  ophthalmoscopic  examination 
the  lauitna  cribrosa  ia  seen.' 


'  Thia  boundu-ry  b<!iwflcn  pclludd  and  cloudy  tissuo  is  not  always, 
however,  very  distinct.  Som«timca  the  optic  ncrvc-tubea  are  accoQi< 
panj«d  into  the  retina  by  their  elieatha,  enpecially  those  oa  the  peri- 
phery of  the  nerTC-tritnk.  Sometiniea,  also,  tho  inner  nenfoua  alirattis 
pariialJy  preserve  tbt^ir  opacity,  especially  at  the  peripfieral  zone  of  tbo 
papilla.  On  the  other  hand,  we  liiid  cases  whc^io  thu  cen/ral  part-ti  of 
the  pitpilla  am  ahsi>Lut«ly  mnr^  tranApare&t  than  normally,  or  where 
tho  tubus,  wtfu  before  tbeir  passage  through  the  lamina  cribLrsB,  hare 
lost  their  ehcatfa.  OphtbalmoscopicuHy,  these  anatomical  variations 
present  th<>in>elTe«  a»  KKviivatioua  of  th<-  optic  papilla,  and  ar«  deacribed 
as  physii/loffical  uxcuvutiuub.     (£.  Jaeger.) 
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Tho  optic  uorvo-fibrosj  with  thoir  envolopos,  are  elevated 
perceptibly  above  the  level  of  the  inner  scleral  aarface 
before  they  eiiter  the  I'ctiint,  utid  so  form  a  slijfht  promiDeDce, 
the  optic  disc  or  papilla  (u).  Oathc  dead  body,  however,  this 
often  Hppeam  diKh-slitLped,  or  even  fuiinel-sha|H>d. 

Fig.  Of  represents  a  section  of  the  uptie  nerve  six  milU- 
metors  from  the  disc,  enlarfii^d  ten  diainctors. 

Pia.  99. 
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A,  cxtoma]  Bhrath  ;  b,  internal  shc-ath  ;  c.  loose  intwrcning  ecIlnUr 
tisBUC;  D,  blood-veaaels  uf  Ihtt  n«rve;  R,  oeutrul  vvarviOa;  r,  tbe 
emallest  nenre -rasoiculi ;  o,  bloud-vceseU  of  the  extunuU  Hbouth. 

The  arteria  centralis'  rotinro  somotimos  originateii  directly 
from  the  ophthalmic  artery — sometimes  is  a  twig  of  the  ciliary 
or  ineiscular  branch.  A  few  Unea  behind  the  eclera  it  pierces 
the  sheath  and  medulla  of  the  optic  nerves  obliquely,  and 
then,  enveloped  in  a  thick  adventitious  membrane,  from  which 
filamonta  everywhere  project  into  the  neurilemma,  it  usnally 
runs  anteriorly  into  the  disc  without  branching.  In  the  1att«r 
it  dividej*  into  two  chief  branchee,  of  which  one  runs  op,  tlia 
other  downwards ;  these  again  usually  divide,  either  in  tlie  disc 
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or  near  its  borJor,  ao  that  four  largo  branches  enter  the  rotina 
divergently. 

Tho  retinal  vcinSj  like  the  artenea,  unite  to  two  superior 
and  two  inferior  cMcf  branches,  which  run  in  a  convei^cnt 
direction  to  the  midille  of  the  optic-nerve  entrance.  These 
four  branches  usually  form  two  tienr  or  on  the  disc;  these 
ftgaiu  uuite  at  the  point  near  the  artery,  or  run.  apart  as  far  as 
the  lamina  cribroaa,  there  to  unite.  Tho  centml  vein  and 
artery  are  never  enclosed  in  the  fiame  sheath,  and,  an  a  rule, 
the  former  leaves  the  optic  nerve  quite  near  tbc  posterior  wall 
of  the  sclera. 

Besides  the  chief  branches  of  the  central  artery  a  variable 
number  of  small  arterial  and  venous  twig'H  are  always  found 
OQ  the  optic  disc.  These  branch  and  anaHtomose  variously 
with  the  vessels  of  tho  retina  aud  choroid,  and  thus  form  a 
vascular  connection  between  the  ciliary  and  retinal  blood- 
Teasels,  and;  as  Leber  has  demonstrated,'  the  retina  does 
not  receive  its  arterial  vessels  eaiclusively  from  tho  arteria  cen- 
tralis, but  also  by  a  circle  of  two  or  three  small  arteries  frtJin 
tho  posterior  ciliary.  These  run  into  the  sclerotic  closo  to  tho 
optic  nerve.  This  vascular  circle  had  already  bcim  deKcribed 
by  Hallor  and  Zinn  aa  contributing  to  the  nourishment  of  the 
optic  disc.  It  is  by  means  of  these  vessels  that  the  collateral 
circulation  is  established  when  the  nrteria  centralis  has  been 
ubstrucled  by  an  embolus.  This  baa  been  proved  by 
Kngel,'  who,  in  experimenting  upon  a  dug,  tied  the  optio 
nerve  near  tho  Bclerotie ;  tho  n-tinal  vessels  became  at  onco 
empty,  but  after  the  lapee  of  twenty  miuutett  the  veasela 
became  full  again  near  the  periphery,  and  after  two  hours 
they  became  of  a  normal  calibre  ;  then  they  became  swollen, 
and  gave  rise  to  eitravasation.  The  dissection  which  he  made 
fifteen  days  later  showed  the  existence  of  vascular  arches 
stretching  towards  the  ciliary  body,  which  constituted  an  anasto- 
mosis between  the  vascular  system  of  the  retina  and  that  of 
the  frhoroid  and  iris. 


'  *  Archir  Mr  Opii.,'  Bd,  xi,  A.  i. 

'  •  Arcbiv  fur.  Oph,.'  Bd.  ix. 
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DETACUMENT    07  THB    BBTINA 


DbTACDKEHT  of  THB  RbTIMA 

Before  ontering  upon  the  conHideratioii  of  the  varioua  forms 
of  rotinitia,  I  shnll  call  yoar  attcutiou  to  detachment  of  the 
retina  and  retinal  hiemorrhage,  two  morbid  conditions  which 
cannot  strictly  be  broaght  under  the  category  of  retinal 
infiamination. 

When  fluid  is  efiFusod  between  tho  choroid  and  the  retina  the 
tatter  meiubranc  bocomos  wriiikleil,  soparat'tidf  and  broaghb 
nearer  tliu  anterior  homispheru  of  tho  eye.  This  discaBO  wna 
known,  even  boforothediacovoryof  tho  ophthalmoscope,  under 
tho  name  of  suhrefcinal  dropsy  only,  tho  existence  of  that  con- 
dition could  nob  be  recognised  nnless  the  retina  were  much  ele- 
vated and  floated  iu  frout  of  the  focus  of  the  dioptric  system, 
in  the  form  of  a  bluish  mass,  so  that  it  could  bo  soon  with  tho 
nuked  nyo  behind  tho  crystollino  lens,  whUst  tiy  the  aid  of  the 
ophihalmo8cope  wu  ean  disoover  it  at  its  early  stagOf  watch  ita 
progress,  and  determine  those  forms  of  tho  affection  wluch 
come  within  tho  proviuco  of  operative  interfprence. 

The  Anhjcftine  symptoms  are,  dimness  of  vision,  then  tlio 
interruption  of  the  visual  field,  t.  <«.  the  patient  sees  when  look- 
ing in  one  direction,  but  when  looking  in  another  a  cloud 
seems  to  intervene  between  liim  and  tho  obiect.  Central  vision 
is  disturbed  from  tho  very  commoncement,  on  account  of  tho 
intervening  cloud,  as  the  retinal  fluid  obstructs  tho  paasago  of 
the  rays  of  light.  When  the  margin  of  the  detacliment  ap- 
pruuchea  the  macida  objects  appear  slauted  or  crooked,  and 
as  soon  as  the  macula  loses  perception  of  light  there  ia 
eccentric  fiiation,  a  neighbouring  portion  of  the  retina  being- 
used  for  this  purpose,  and  tho  axis  deviates  in  that 
dii'ection. 

Ophihalmoecoptc  examination  by  the  mirror  alone,  hold  at 
some  distance,  shows  iu  the  tirat  stage  n  slight  unduhi- 
tion  of  the  retina.  When  further  advanced  a  regular  grey 
elevation  becomes  visible,  which  scroeus  a  part  of  the  fundnii 
when  tlio  eye  is  in  motion.  On  oxaminination  of  tho  erect 
imago  the  retinal  vessels  aro  seen  crossing  its  surface.  Tho 
grey  opaque  body  gradually  increases  in  size,  and  the  sub- 
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i;Mtinal  fluid  accamnlatos  until  no  ptirt  of  the  fundus  can  be 
men.  This  stage  coincides  with  total  loss  of  vieiou,  whou  the 
detachment  ia  said  to  bu  comploto. 

Rotiiittl  detflchment  octmrs  more  frequently  in  one  oyo  than 
in  both.  Bilateral  dotachmont  is  gonorally  considered  t<>  bo 
the  result  of  a  hijyli  degree  of  myopia ;  but  we  have  at  present 
three  cases  under  obserratiou  in  old  people  Trith  normal 
refraction.  It  may  occur  merely  from  Herou8  iiifiltration, 
without  appreciable  inflammatory  process  or  change  of  struc- 
turej  or  with  change  of  structure  in  the  rotinaj  choroid,  and 
vitreous  (bob  Chmrao,  PUte  VIII). 

Retinal  dftachment  may  snpervene  idiopathically,  or  may 
be  the  result  of  an  injury  to  the  sclerotic  or  choroid.  lu  idio- 
pathic ca^iett,  even  wheu  the  detachmt-nt  b<*yinM  in  the  upper 
portions,  it  generally  g-ravitatea  downwards,  and  the  origi- 
nally detached  portion  of  the  retina  again  adheres  oud  resumes 
its  function. 

In  cases  of  injurioa  of  the  sclerotic  at  a  givon  place,  it  is 
noteworthy,  that  the  retina  docs  not  become  detachod  at  the 
portion  corresponding  to  the  sit,e  of  the  iojury,  but  rather  in 
a  line  oppoeute  to  it,  as  If  by  cuntrc-cviiy,  ur  at  the  Lower 
segment.  The  detachment  may  be  simple  effusion  without 
change  of  structuro,  or  there  may  bo  changes  in  the  retina 
itHt'lf,  in  the  choroid,  and  the  vitreous  may  bo  soft  and  opaque. 

The  diagtiosu  of  the  changes  in  the  retina  and  vitreous  h.as 
an  important  bearing  on  the  question  of  oporative  interference 
for  the  romoyal  of  the  dropsical  effusion. 

Thiii  alTectiou  bad  nutil  very  lately  been  classed  among  the 
incurable  dJscnsea  to  whicli  the  eye  is  subject.  All  medical 
treatment  by  tho  adtuiuiatratioD  of  mercury,  leoohiug.  Sue,  has 
proved  worse  than  useless. 

Von  Graefe  introduced  an  oporatiou  by  puncturing  the  retina 
with  a  needle,  and  allowing  tho  Quid  to  burst  into  the  ritroous 
humour,  and  Mr  Bowman  performed  the  same  operation  with 
two  needles.  But  I  am  not  aware  that  this  operation  has  ever 
been  adf>pted  by  any  surgeon.  Tho  reason  is  obvious,  for 
when  the  detachment  is  partial  one  fools  reluctant  to  thrust  a 
needle  iut<f  tho  retina  with  the  chance  of  depriving  tho  oyo  of 
tho  little  sight  it  has  left,  and  when  the  Buld  ban  risen  to  tho 
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point  of  screening*  tho  whole  fundas  that  oporation  offers  hardly 
any  chance  of  success. 

Having  observed  in  case«  of  laceration  of  the  sclerotic  how 
8ut>iii[act>ority  tlio  wound  h(!:d»  wiLhuut  injury  to  tho  sight,  if 
we  secure  coaptation,  1  have  cemo  to  tho  conclusiou  that  ibe 
safest  operation  for  removing  the  fluid  is  to  cut  down  upon 
tho  aclorotic,  and  ovacimte  tho  offnaed  Bcrnm  by  puncture. 

Operation. — The  patient  being-  put  under  chloroform  and  the 
speculum  lutroducodj  tho  afi(«istaut  lixcs  the  eyeball  with  forceps. 
A  verlioal  slit  is  made  with  BCJBBors  into  tho  conjunctiTa  and 
subconjunctival  tiaauo,  laying;  bare  the  Bcler otic  at  a  poiutcor- 
ruAponding  to  the  ditc  of  the  detnchmcnt,  which  is  generally 
below  tho  equator  at  its  anterior  aspect  (Fig.  100.)     Tho  lips 

Pio  100. 


of  tho  wound  are  separated  by  two  amall  strabismus  hooks, 
and  the  assiatant  ttteadity  maintains  the  position  of  the  oyebolt 
to  prevent  the  exposed  portion  of  tho  sclerotic  from  shifting. 
The  sclerotome  (Fig.  101)  is  introducwl  into  the  sac  formed  by 

Tio.  101. 


the  Auid.  Tlio  incision  through  tho  sclerotic  is  made  obliquely 
in  such  a  manner  thnt  t.\\e  edges  of  the  scleral  wound  should 
overlap  each  other  when  tho  instrument  is  withdrawn.  Geutlo 
preasure  is  niatle  upon  the  eyeball  in  the  track  of  tho  rocediDg 
lance.  To  make  anre  that  the  whole  fluid  has  been  evacuated 
a  little  presaure  with  a  fine  silver  sputula  is  made  at  the  odgo 
of  the  scleral  wound.  The  lips  of  tho  extcnial  wound  aro 
brought  together  with  a  fine  silk  ligature  or  two,  and  both 
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are  strapped  with  court  plaster.  Tbe  patient  is  kept  in 
hed  in  a.  dark  room  Eor  thrtie  Uaytt.  'Vhe  plaster  and  ligatures 
arc  rfiuovod  rni  the  sixth  day,  nnd  thu  eye  is  gradually  accus- 
tomed to  the  light.  On  the  oiyhth  day  tho  result  of  the  opera- 
tion m&y  be  tested. 

My  firnt  successful  case  was  recorded'  as  follows : 
Miss  A.  L — ,  let.  58,  who  had  previously  enjoyed  perfectly 
[TiHxl  Iiwtlth,  fiilt  her  eycB  befjiimiug  to  get  dim  in  October, 
1877.  When  she  consulted  me  in  the  January  following,  I 
foond  in  tho  right  eye  retinal  dropsy  completo,  and  the  left 
processing  in  the  same  direction ;  and  in  May  the  detach- 
ment became  complete  in  the  loft  also.  Vision  waa  entirely 
abolished.  Blindness  was  so  complete  that  she  could  not 
follow  tho  flnme  of  a  gas-burner  passed  within  a  few  inches  of 
her  uyofi.  I  otioiutod  on  tho  right  oyo  on  the  l&th  September 
in  the  niatiner  described  above.  On  the  eighth  day  1  removed 
tho  bandage,  with  the  view  uf  tenting  her  sight,  which  wha 
highly  satiHfactory.  Indeed  thore  was  nn  uefd  to  ask 
hor  ihc  condition  of  her  sight,  for  tho  cheei-fnl  expre^tdion  of 
her  ^e  at  once  indicated  the  result  obtained.  She  could  dis- 
tinguish persons  distinctly  and  count  fingers  in  all  directions 
at  two  foot  distance.  Tho  improvement  [irogn^Hsed  nntil 
twenty-two  days  after  the  operation,  when  she  could  see  the 
time  to  a  minute  on  a  white-dialled  watch,  end  distinguish  be- 
tween shades  of  colours,  such  as  i*od  and  pink,  green  and  blue. 
Six  weeks  after  the  operation  she  called  herself  at  my  house, 
having  passed  through  a  crowded  thoroughfiiro  uuaidod.  Thu 
following  yoar  I  received  a  letter  addryssied  to  nie  in  her  own 
handwriting.  The  remarkable  feature  was  that  the  result 
was  even  more  perfect  in  tho  k'ft  than  lu  tho  right  eye.  This 
suggests  the  question — Did  the  effiisitm  of  this  eye  disappt-'ar 
spontaneously  or  in  consequence  uf  the  fluid  being  withdrawn 
from  tho  other? 

After  the  publicatiou  of  tho  above  oaee,  I  became  aware 
that  Uirscbherg  operated  nucceiisfutly  for  detiichmcnt  of  the 
retina,  and  publiBhod  some  interesting  papers  on  tho  aubjpct.* 


•  'Tbe  Lancet.'  Oct  12th,  187a 
»  'Centralblatt.' 
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As  my  operation  tliffers  from  liis,  I  would  indicato  the  poiats 
of  di£Fereuce.  Hirscliberg's  cpcrutiou  connisU  uf  a  puDclare 
through  thu  coQJaacti%'a  nnd  fascia  with  G-racfo'a  knife,  and  tho 
Htiid  i»  allowed  to  well  under  the  conjunctiva,  and  there  to  be 
ftbsorbed.  Prufeiwor  Alfred  Graefe  adopted  this  oporation, 
l)ut  Msu^namara  is  the  oalytsnrgeon  in  this  country,  to  my 
knowledge,  who  followed  this  conrM.' 

I  think,  liowovcr,  von  Qraefe's  knifo  iinRuitHlilo  for  this  pur- 
pose. If  yt'ii  introduce  auy  knife  with  one  blunt  edge  into 
the  tiBsue,  the  result  is  that  tho  knifo  moroe  ia.  tho  direction 
of  tho  edge,  and  you  obtn-in,  not  a  limited  pnncture,  but  a 
larger  incision  than  you  contemplated,  aud  a  large  incision 
in  that  region,  of  the  aclerctic  is  apt  to  produce  ectasia  and 
Boftoniug  of  tho  eyeball.  And  I  hav^o  noticed  that  a  largo 
Kuleral  wound  in  the  anterior  homisphere  is  coiiiparatively 
harmlo85,  while  behind  tho  equator  it  tenda  to  softening. 
Neither  can  1  approve  of  a  puncture  nndor  cover,  as  yon  aro 
not  quite  nurt;  wliat  you  have  achiovsd.  I  always  like  to  see 
wliat  I  am  doing. 

To  what  cases  ia  the  operation  applicable  ?  It  would  be 
nscleas  to  operate  in  a  case  of  detachment  when  it  is  compli- 
cated with  disonBo  of  the  retina  or  choroid,  or  ectasia  of  tho 
sclerotic  with  opaque  vitreous.  Neither  can  we  expect  any 
suocesB  when  there  ia  hicoration  of  parts  of  the  retina,  so  th&b 
shroda  of  it  are  flontiug  within  the  dotachmrmt,  and  for  this 
reason  also,  T  think,  cir.UrU  ptiribug,  a  recent  detachment  more 
favourable  than  one  of  old  standing,  when  the  sentient  ele- 
ments o£  the  retiua  have  uudorgoao  changob  of  Htructuro. 
But  in  cases  of  simple  serous  effusioB,  when  the  vitreous  and 
choroid  are  healthy,  there  is  a  prospect  of  a  successful  ieaue. 
A  glance  at  Chrorno,  Plato  VIH,  will  show  yon  at  once  that 
it  would  bo  useleas  to  attempt  an  operation  in  sach  a  caM  aa 
in  represented  in  fig.  1,  though  the  detachment  is  less  extcn- 
aive>  while,  ou   tho  other  hand,  in  such  a  case  as  in  &g.  2, 


<  Birscbbcrg'a  cones  may  be  conflUIcred  tlio  firtt  publication  on 
the  snbjuct.  The  cmc  of  Sichol  in  'Cliniqilc  EnropeeUDc.'  1859.  w»a 
merely  pimcturiny  U\a  wiurotic  for  Ibe  relief  of  ^ener&t  dropej,  which 
inSltrutcd  tbc  eyeball  ia  a  case  of  cornea  pellnoida. 


KBTINAI,   HJeHOBRnAGB 

iiHhoiifi;Ii  tho  detachment  is  so  ertensive  as  to  cover  the  whole 
of  the  optic  iliRC,  we  may  yet  indulge  the  hope  that  tho  roeult 
of  the  operation  will  bu  ealitifacbory. 


Rbtinal  Ujemokkiuoe — Ai'OPLKXT  OF  TirE  Rct™a 

Retinal  haemorrhage  is  a  EreriDent  symptom  of  rctinitiB,  ami 
wo  ahall  have  to  consider  it  in  connection  with  Bright's  and 
other  disonses.  Bnt  we  shall  look  at  it  here  as  an  iudtipendeut 
aHt^ion, 

In  a  case  of  apoplexy  of  tlio  retinft,  the  exterior  aapect  of 
the  eyo  is  nnnrial,  there  is  neither  pain  nor  uncaaincsB  felt,  and 
what  induces  the  patient  to  seek  advice  is  the  deterioration  of 
vision.  On  ejcamining  tho  eyo  with  tho  ophthalmoscopn,  we 
find  the  apoplectic  spots  situated  in  the  retina  posteriorly  to 
tho  equator,  and  oousiittiu|^  of  extravasation  eith'er  at  a  few 
points,  or  extending' over  the  whole  surface.  Near  the  optic 
disc  the  spots  are  elongated  and  fan-shaped,  hecause  the  uorve- 
Rhtoa  arc  thicker  iu  this  region,  and  tho  blood  is  radiatiiig"  in 
tho  direction  of  the  nprvr-Kbros.  But  near  the  eqtiator, 
being  situated  in  the  middle  layer  of  tho  retina,  they  appear 
circular  spots  or  patches  (see  Chromo,  Plate  VIl).  Rvery 
haimorrhagic  spot  causes  an  interruption  in  the  visual  fiuld, 
but  so  long  as  they  are  situated  in  the  periphery  they  are 
comparatively  harmless.  Wlion  they  encroach  upon  tho 
region  of  the  macnlaj  howovor,  the  sight  is  affected,  and  the 
patient  says  that  a  foreign  body  places  itself  before  every 
object  at  which  ho  is  looking,  the  rays  of  light  being  absorbed 
by  the  effusion  before  reaching  the  rod-and-cono  layer. 

CaW'iW.'^PerBons  subject  to  hmtnorrhagio  retinitis  arf  gene* 
rally  those  sitffering  from  some  anomalies  of  the  circulation, 
with  heart  affection  or  atheromatous  condition  of  tho  arteries 
in  an  advanced  stage  or  with  arterial  tension.  Abdominal 
plethora  and  habitual  congestion  of  tho  head  may  induce  it.  I 
have  met  some  cases  in  women  dnring  pregnancy  and  in  mip- 
prossioa  of  the  menses.^      Tbe  most  remarkable  case  iu  my 


'  Power  "  On  thiP  Diseases  of  ihe  Eye  occurring  in  conB«ction 
with  Pregnancy."    *  The  LanMt,'  1880,  i,  709,  767. 


experience  occiirre*!  this   year  (January,   1881)  in  b  young 
medical  practitionor. 

Can''  ut  Vr  O.  H — ,  ageii  25.  The  patient  is  of  a  alrunurafl'l 
diatliefiis ;  had  excellent  sight  till  nboub  six  mouths  ago,  wbon 
hu  fimnd  that  he  siiw  double  with  both  eyes,  and  when  be 
shut  his  left  eye  the  diplupiti  continued,  showinf;  an  affection 
of  the  region  of  the  macula.  ObjeciA  were  seen  one  above  the 
other,  the  faUe  image  to  the  side  and  iudiittinct.  At  present 
the  double  visioD  is  goue.  The  caune  he  waigna  for  this, 
which  however  I  think  to  be  a  mietalfc^n  onej  is  that,  whilst 
walkiug  in  bright  sunshine,  he  was  fascinatiid  with  this  rare 
phononienon  in  Glasgow  and  stared  int(?ntly  upon  the  sun,  when 
he  merely  folt  the  glare,  but  no  inconvenience.  Neatt  morning 
be  had  an  attack  of  headache  and  bilious  vomitiug,  which 
pnssed  off.  He  had  four  similar  attaclu  since,  the  last  threo 
wudkfl  ago,  of  four  days'  duration,  with  frontal  pain  and  violent 
pain  at  the  biit;k  of  the  head.  Ue  rambled  iu  bis  speech  at 
night,  and  wa.s  slightly  delinuug.  The  present  condition  of 
thi3  oypB  are :  in  thi>  Itift  eye  for  diiitnnt  ohjcct<«  vision  ^  and 
for  near  objecte  reads  1),  Snellen's  types  perfectly  distiuct. 
Kight  eye,  for  distant  objects,  vision  i,  and  for  near  objects 
reads  't^  with  ease,  but  cannot  continuo  it  for  more  than  two 
minutes  without  the  letters  running  together.  He  reads  3^ 
with  difficulty. 

Ophthalmoscopic  examination  roveala  a  most  suprioing 
state  of  matters.  If  you  look  at  the  Chmmo,  PI.  VII,  fig.  I, 
you  will  sec  an  analogous  condition.  From  this  retinal 
apoplexy,  extending  over  the  region  of  the  macuU,  and  in- 
volving the  optic  discs,  which  are  nearly  obliteratedj  yoa 
would  (■xptM.-t  that  vision  would  be  very  ninch  reduced.  I 
advised  him  to  put  himnolf  under  proper  treatment,  but  when 
I  next  inquired  for  him,  about  the  end  of  January,  I  learned 
that  he  bad  engaged  himself  as  surgeon  on  board  a  steamship. 
1  woution  this  case  here  to  exemplify  the  general  rule  in  con- 
nection with  retinal  hatmorrhngo,  and,  indeed,  with  retinal  dia- 
onscs  generally,  vi?..  that  uphtbahnoscopiu  appearance  does  not 
always  coincide  with  the  extent  of  the  retinal  lesion.  Thns, 
aomotimoa  we  are  surprised  to  meet  with  a  case  of  complete 
abolition   of  sight  that  the    ophthalmoRcope    shows  only    a 
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Buroua  tmiiKtidation,  aud,  on  the  other  hand^  in  ca-nen  where 
vision  ia  very  sligljtly  affected,  we  notice  extensive  Bpoplectic 
patches  with  retinal  i^cloroKia.  The  reaeou  in  t1ml8uriciiui  tiK&uo 
uhaDges  mav  take  platre  in  parts  which  are  inaccetisibls  to  oar 
view,  and,  on  the  other  hnnd,  there  mHy  bo  apparent  coftrao 
changes  in  the  retina,  whilst  the  anuKilive  layeru  of  that  mem- 
bmno  ai'»  unaffected.  It  ia,  therefore,  impossible  to  dctorniino 
in  any  given  cn«e,  the  relation  of  the  visual  diBturbancw  to 
uphthaluiosuupic  appearancesj  aa  they  are  net  always  in  the 
6ame  proportion. 

Proi/nosig. — Small  extravasations  may  clisappoar  in  a  month 
or  six  woeksj  when  they  begin  to  get  pulo  nt  the  borders, 
turning  to  omnjre,  then  to  a  whitish  op  grecniah  hue.  But 
extensive  haimorrhB^os  take  almost  a  year  or  inoro  to  disap- 
pear. Sometimes,  aft«r  it  ha«  dittapp^ired,  or  when  in  pro- 
cess of  dujappearing  at  one  pUkCO,  a  new  extravasation  takes 
place,  assuming  a  chronic  fonn,  aud  thon  dragging  on  a  tediuuH 
course. 

It  ifl  a  serious  nScctjon,  not  so  mnch  on  aocoant  of  the 
damage  it  does  to  the  ddtcato  structure  as  on  account  of  the 
constilntional  derangement,  of  which  it  is  an  accompaniment. 
It  it!  more  dangerous  in  the  stato  of  relapse. 

The  treatmeub  mu^t  bo  directed  to  the  diecaeo  of  which  it  is 
Bymptomntio.  Derivativos,  mineral  waters  slightly  purgative, 
and  diuretics,  may  bo  ordered.  With  regard  to  Kical  hlfoding, 
de  Wecker  thinks  that  "it  should  not  be  resorted  to  without 
great  cnntion,  if  we  do  not  wish  to  angmont  the  apoplectic 
;he''j  for  congestion  of  the  fundus  always  follows  within 
il  hours  after  all  depletions  practised  in  the  neighbourhood 
'of  the  ©ye."' 


Rbtisitis 

In  acute  inflammation,  of  the  retina,  the  same  as  in  apoplectic 

refeioitis,  there  is  no  external  symptom  of  diRease.     There  is 

.netlher  pain,  redness,  nor  nnoiwineas  folt ;  there  is  only  dim- 

nesa  of  Tiiion,  and  the  patient  couipUius  tttuiply  of  a  greyiiih- 
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white  cload,  which  enTolupes  objects.     Tbeu  ho  may  also 
daxKliiig  ID  full  daylight,  aud^  at  a  luUir  stage  of  the  di 
objects  appear  Bmallor  (micropsiH),  diatortod,    slaotiog; 
crooked. 

The  ophthalmoscope  reveals  a  grey  opacity,  which  ioterferoa 
with  tho  tmtispAreucy  of  tbe  retiua  tu  aucb  an  oxtont  that 
the  sobjacoDt  choroid  lb  hid  from  view.  This  may  be  the 
result  of  airnple  serous  exudation  or  hypertrophy  of  the  con- 
nective tiaauo.  The  opacity  is  particnlarly  marked  in  the 
thickest  part  of  the  rutina,  i.  e.  to  the  Deigbbourhood  of  the 
optiu  disc.  Heiico,  very  often  near  the  equator  thore  is  very 
little  change  iu  the  fundus,  but  on  approaching  the  disc  yon 
notice  that  its  outlioe  is  oblitcraLed.  The  dJBo  itaolf  in  hy- 
porremie,  for  Iho  nuuioroua  Cuo  veenels,  which  in  their  normat 
condition  give  it  a  rosy  tint  whon  they  become  distended, 
cause  an  intense  redness  of  the  spot.  The  hypenemta  ia  mosll 
noticeable  in  tho  retinal  veins,  since  thu  vettsels  are  more  dis- 
tonsible  in  a  tongitudiual  than  in  a  transverse  direction;  they 
become  not  only  dihited,  but  also  elongated,  and  tluis  appear 
thicker,  tortuous,  and  larger  than  normal,  and  form  arches 
into  the  opaque  tii^^uo  of  the  retina.  The  deep  vessels  are 
vertical  and  hidden,  so  that  thoy  appear  interrupted.  The 
curves  of  the  superficial  vessels  are  sharply  defined  and  in- 
tensely red.  The  arteries,  en  the  other  hand,  are  smaller  than 
in  their  normal  coudiLion.  Thin  may  be  owing  to  the  fact  thai 
tho  swelling  and  hypei'Lomia  of  the  tisBuca  extend  into  the  in- 
traocular end  of  thti  optic  nerve,  as  far  as  the  lamina  cribrosft. 
If  a  swelling  of  the  tissues  occurs  at  this  point,  which  is 
surrounded  by  the  nnyiolding  scleral  ring,  a  compression  of 
tho  central  vessels  may  be  caosed,  the  immediate  consequence 
of  which  wilt  be  both  anaemia  of  the  arteries  and  hypenemia 
of  tho  veins.  We  may  call  this  pasttivtf  kyp«rwmia,  and  you 
will  notice  tho  difference  between  it  and  active  hypenemia. 
When  there  is,  for  inatanoo,  inflammation  of  the  eyeball 
by  a  foreign  body  lodged  in  the  cornea,  or  in  a  case  of  cho- 
roiditis, or  even  in  acute  conjunctivitis,  the  retina,  in  sym- 
pathy with  the  vascular  disturbanct*,  becomes  hypui-aimicj  tho 
arteries  as  well  as  tho  veins  bocomo  somewhat  enlarged, 
and   there  is  groat   sensibility   to    light — a  totally   difforeut 
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oi^Dclition  from  Iko  passivo  hypenemia  (stasis)  wo  have  juat 
described. 

Having  tliua  given  you  R.U  outline  of  tlio  featui-es  which 
ore  coramoD  to  ilII  retinal  iuHammations,  wc  shall  uuw  proceed 
io  ooosidor  thoso  symptoms  which,  charactoriao  tho  special 
forma  of  it. 


RfftTHmH   ALBtJMIMURIOA 


Even  before  the  discovery  of  the  ophthalmoBcope,  Landouzy 
Lad  directed  attcntioa  to  tho  co-exiatunco  of  amaurosis  in  coses 
of  Jiright'H  diyeaBUf'  and  Tiirk^  had  found  the  ratiim  studdud 
with  iatiy  moleculeB,  Since  the  invurition  of  tlie  ophthalmo- 
soopo  this  subject  has  received  great  ettontion,  and  it  has  been 
estahtii^bed  that  its  characteristic  features,  boRJdes  tho  ordinary 
signs  of  retiuitis,  viifi.  by  pcrtemia  of  the  veins  and  clouding  of  the 
optic  disc  and  uarroundiug  retina,  are  the  presence  of  a  number 
of  white^  glistening  granules  in  the  fundus,  intersperBed  with 
niiuuto,  spiirsfly  ;-r;iitrr(7l  hn)morrhagic8i)otH(Chromo,  PI.  VII, 
fig.  2).  Wht'ii  i3n_  ivliii.j  jut-tcheaare  united  they  form  an  irregu- 
lar zone  round  tho  insertion  of  tho  optic  nerve.  Sometimes  they 
Hava  a  stellatod  appearance,  witli  the  macula  &»  a  centre. 
They  are  the  result  of  fatty  degeneration,  or  sclerosis  of  the 
radiating  fibres  of  thw  retina,  which  emerge  towards  tho  yellow 
spot.  These  white  aud  rud  sjiuts  extoud  as  far  aa  the  equator, 
whilst  tho  poripherio  portion  of  tho  retina  remains  normal.  It 
haa  been  further  established  that  this  form  of  retinitis  ia  gene- 
rally the  result  of  albuminuric  nepliritia,  which  coincides  vnth 
Bright's  di.toaso  of  tho  kidneys,  but  it  is  not  exclusively  bo,  for 
it  may  also  be  caused  by  other  kidney  difieasf-s.'  Vision  varios 
iu  different  subjects.  It  may  bo  so  good  that  ordinary  print 
may  still  be  read,  or  it  may  become  so  dcteriorateiJ  that  only 
§ngers  can  be  cuuuted.     Jb'rerioha  observed  in  forty-one  cuaee 


<  '  Asnales  a'Oculistiqnes.'  1&49  tmd  1B51. 

'  "  AnatoDiisoher  Bufund  dee  Amaoroeis,"  '  Wiener  ZoiUchrift." 
*  Wn  luive  at  present  [Au|>tiBt,  1881)  under  treatment  a  case  of 
wliitt;  I'vtinal  patvbe*,  witltuat  disuoae  of  the  kidueja. 
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fifteeu  with  visual  disturbaDce.  Lebert  states  that  in  one 
fifth  of  his  COBBS  there  were  ambl;o[]ic  symptuniii. 

Virchow  and  Miillor  have  shown  that  this  fatty  dcgonoration 
commencus  in  ihe  g-miiuhtr  hiyoranil  the  ganglionic  and  tierve- 
tibrous  layers,  and  that  thi;  chorin^capilUriB  may  assnme  a  stfttc 
of  sclerosis.  Both  choroid  and  vitreous  participate  in  the 
disease ;  the  pigmentary  layer  becomes  cither  thickened  or  the 
pigment  displaced,  the  vitreims  becomes  opa<iuo  by  shreds 
Injiii  the  choroidal  pigment. 

Itctinitis  in  Bnght'n  disoasu  generally  supervenes  at  a 
period  when  tho  renal  structure  htm  undergone  a  change  and 
the  urine  bos  diminished  in  quantity,  is  of  a  lower  specific 
gravity,  and  has  lost  a  portion  of  its  nroa.  A  general  disturb- 
ance of  the  cb'culation  takes  place  and  coincidos  with  tension 
of  the  arterial  system.  This  arterial  tenaign  is  very  likely  the 
proximate  cause  of  the  retinal  apoplexy  and  constitutional 
disturbances.^ 

When  albuminuric  retinitis  has  once  set  in  it  is  sore  to 
progress,  and  is  rarely  cured  without  leaving  morbid  traces 
behind. 

Trpntmenf. — The  treatment  must  be  directed  to  the  consti- 
tutional afTection,  and  attention  must  be  paid  to  the  state  ot 
the  stomach  nud  bowels  to  prevent  constipation,  and  rest  must 
be  given  to  the  eyes. 

Lbucchu 

Id  nttinitis,  the  result  of  IcucEomia,  the  ophthalmoscopio 
appearance  shows  also  opacity  of  the  retina  round  the  optic 
disc,  with  numerous  hremorrhagoa  and  small  white  spots. 
These  spot**,  however,  are  not  confined,  as  in  Bright's  diseaiMJ, 
to  the  posterior  hemisphere  of  tho  fundus,  but  may  be  seea 
both  iu  the  neighbourhood  of  tho  disc  and  in  the  peripheric 
portion  of  tho  retina.  Lebert  found,  upon  anatomical  oxaniina- 
tioD,  tlut  thoito  white  spota  consist  of  accumulations  of  lymph- 
corpuscles.      He  therefore  regard.<i  them  as  small  loucsomic 
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tumours,  snch  as  Virchow  doftcnben  in  vaTioiiii  other  organs, 
and  Kocklinghnuscn  observed  the  bright  spots  in  onoouse  to  bo 
cmmpooed  of  thickcnod  norve-fibree.  White  linos  oro  altio 
sometimes  soon  along  the  course  of  tbo  retinal  vessels. 


SvPHiLiTii;  RBTiaiTta 

This  form  i&  situated  in  the  region  of  the  macolft,  but  aa 
the  choroid  ia  genemlly  affcctod  both  in  its  stroma  and  vpitho- 
linm,  it  ought  rather  to  be  classed  as  chorto- retinitis  du- 
Boribod  above. 


NiORo-BrriNiTia  ob  Nkukitis. 

This  iH  tha  nama  g-ivoii  tu  those  cases  in  which  tho  ophthal- 
moscopic ohangos  arc  coufined  to  tho  optic  disc  or  it«  imme- 
diate neighbourhood,  llere  we  are  met  with  the  very  samo 
appoaraoct-s  as  in  simple  ruttuitia,  viz.  hyjmrmmia,  cloudiness, 
and  swelling.  Uypera^mia  is  found  in  tho  veins  which  aru 
diatondod,  whilst  tho  arteries  are  contracted.  The  disc  is 
generally  roil,  hut  ia  sometimes  of  a  lilac  or  grey  colour, 
which  extends  to  tho  retina.     Tho  outline  is  hidden. 

Generally  tho  optic  disc  is  more  swollen  and  prominent  thau 
the  retina,  and  you  see  the  retinal  vhsssIb  rising  over  tho  pro- 
mineneu  uud  then  sinking  agaiu  to  the  level  of  the  rutina. 
Tho  vessels,  therefore,  presoub  a  greater  parallax  than  the 
neighbouring  portions  lying  in  tho  plane  of  tho  retina.  In 
rare  cases,  however,  tho  rotiua  riaoa  above  and  surronnds  the 
optic  disc  like  a  wall.  There  are  alao  hcomorrhages  which  are 
striated  in  the  neighbourhood  of  the  optic  disc,  and  circular  in 
the  jwriphorol  portion  of  the  fundus.  White  spots  may  also 
make  their  appearance,  cither  as  tho  expressioD  of  fatty  de- 
generation or  of  Hcleroaia. 

Tho  macula  nhows  sometimes  a  peculiar  stellate  pancbation. 
Visual  disturbance  is  usually  considerable,  but  the  same 
remark  is  applicable,  as  in  rotiaitia,  that  there  is  no  oorre- 
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Bpondence  between  tbe  optlmlmosoopic  appearance  and  the 
loss  of  vision.  Loss  o£  vision  generally  cotnca  on  gradnally, 
but  sometimes  sodden  blindness  orertakes  the  patient  in  the 
coarse  u!  u  iuv/  dayy  or  even  hours. 

Cauite. — In  Eume  casoa  no  cause  wliuluvur  ctia  be  assigucd 
for  the  ooimnenoomcut  of  the  disease,  which  appears  to 
asaame  an  indopcmdent^  fnrm.  In  others  it  is  caused  by 
distorbanoe  of  the  circalation  in  distant  organs,  viz.  iu  irro* 
g'ular  menstruation,  syphilis,  lead  poisuuing,  growth  of 
tumours  in  the  orbit,  meningitis,  softening  or  tDmoora  of 
the  brain. 

A  vory  interesting  case  of  nenru- retinitis,  which  is  at  pre- 
sent [May,  1881}  under  treatment  is  that  of  Mrs.  D — ,  aged 
29.  She  has  enjoyed  porfoct  health,  but  is  rather  spare  look- 
ing. She  was  nursing  her  fifth  child,  fear  months  old.  Oa^ 
th«  5th  of  April  she  had  a  ahivering  fit,  accompanied  by 
pain  iu  the  right  tiide  of  tht>  head,  extending  from  the  back  to 
the  temple,  for  which  she  was  treated  by  fly  blisters.  Her 
sight  woe  nut  diminiAhoil  until  three  wenks  later.  When  she 
came  under  treatment,  blindtieas  of  the  right  eye  was  com- 
plete. Luminous  perception  was  abolished.  She  was  ordered 
to  wean  her  ohild,  and  put  upon  a  mercurial  ointment  and 
tonic  course.  After  a  fortnight's  treatment  vision  began  to 
return.     She  is  at  pi-oseut  iu  a  fail-  way  of  recovery. 


Gjsntlemsn, — In  I85S  Tark  proponntled  the  theory  that  an 
increasGof  infcracramal  pressore  in  some  measnro  prevented  the 
emptying  of  tho  ophthalmic  veius  iuto  the  cavenwiut  siuus,  and 
that  tbus  ditfturbauces  of  the  circulatiou  were  caused,  which 
extended  to  the  optic  norvo.  la  1800  vou  Graofe  oxphiinod, 
on  the  Hanio  principle,  the  uharucteriBtic  HTvelliiig  uF  ihi3  optio 
nerve  in  connoction  with  brain  tumourB.  This  pocuiiar  swell- 
iag  he  designated  Stauungspftpilla  (see  Chroino.,  PI.  V,  figs.  I 
and  2).  It  consists  of  an  in-egular  gwelling  and  redness  of  the 
optic  nerve,  au  abnormal  diLitatiun  and  cur\'iug  o£  the  veiua, 
and  a  diminution  of  the  contentu  of  the  arteries.  IE  this  condi- 
tion is  caused  by  brain  disease  both  oyos  are  aliTuya  affected. 

Itcannntbe  dt'nied  tliat  8tii.uuiigK{)api1la depends  on  a,  etmm 
of  the  blood,  but  it  is  questioned  if  obstruction  to  the  circular 
tion  within  the  cranial  cavity  plays  any  important  port  in  this 
pathological  process.  Soaemann  objects  to  the  theory  on  ana- 
tomical grounds,  because  the  vena  centralis  retiu®  anastomoses 
freely  with  the  vena  ophthuluiica  superior,  sumetiuies  empties 
itself  into  it,  and  is  therefore  independent  of  the  cavernous 
sinus.  Further,  ho  says  that  the  coinprosBion  of  the  cavi^ruous 
sinus,  by  simjilo  iucroaso  of  intmcranial  pressure,  is  not  so  easy 
as  one  might  think,  aud  that,  though  in  making  injections  he 
has  often  tried  to  compres-s  the  cavernous  sinus,  in  order  to 
prevent  the  escape  of  tho  mass  through  the  zygmoid  siuutt,  he 
baa  never  succeeded.  Aud  be  objects  to  it  also  on  pathological 
grounds,  because  stasis  kikes  place  in  tho  veua  centralis  retina) 
alone,  aud  not  in  tho  other  branches  o£  the  ophthalmic  vein, 
and,  besides,  that  in  some  cases  venous  congestion  of  the  retina 
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is  wanting  when  there  ia  undonbtod  inoreaso  of  mtracmnial 
pressure,  and  tliat,  on  tlie  other  hand,  cerebral  tumours  may 
uuuHu  bliiiduost)  wiLbout  SCauungspapilla. 

Schwalbe's  investigatioiui'  have  demoostratod  that  thospaodi 
between  tho  outer  and  inner  norvo-sheaths  is  in  direct  com- 
tnunication  with  the  arauhuoidol  flpaco,  so  that  an  iujection 
will  pass  from  tho  one  into  the  other,  and  heiioe  iunamrnatory 
processes  uf  Ihy  mening«B  yf  the  braiu  may  sprt-^d  to  thocptio 
oerve,  and  pruducc  the  charactemtic  StautiDg;<paptUa,  for  a 
persiatouce  of  thia  condition  may  ^vo  riso  to  codoma,  and  by 
thiH  moans  caune  a  swelling  of  the  optic  diec,  which  may  be  a£, 
different  degrees  in  its  central  and  peripheral  parts,  or  may 
▼ary  in  its  different  sectors.  In  the  lamina  cribrosa,  whore  tho 
optic  nerve  is  surrounded  by  tho  sclera,  the  swelling  of  the  nerve 
com  presses  its  vessels,  affecting  principally  the  venous  current. 
Schwalbe'a  theory,  therefore,  seems  to  be  the  more  likely  ex- 
planation of  the  coarse  of  tho  disease. 

A  very  interesting  case  of  double  optic  neuritis,  caused  by 
abscess  of  the  brain,  has  beon  reported  to  mo  by  my  friend  I>r 
DaWdson,  of  Aberdeen.  The  patient,  a  ship  carpenter,  Kuffen>d 
from  sunstroke  in  ludia  for  about  two  years.  His  sight  di- 
minishuJ  gradually,  until  at  lost  he  applic'd  for  relief  at  tho 
Royal  Infirmary,  where  ho  remained  for  two  or  throeweoks.  Ho 
suffered  from  double  optii;  nnuritis,  more  pronounced  on  the 
right  aide  than  on  the  left.  A  pulsation  on  the  right  Hide  uf  tho 
head  having  been  discovered,  and  an  abscess  in  that  region  sua* 
pected,the  ti-ephinewas  applied,and  8^ ounces  of  pns was  drawi 
ofF.  Tho  luan  gradually  recovered  his  health  and  sight,  oud^ 
wheu  last  heard  of  was  engaged  in  Mewcastlu  as  a  shipwright. 

Stauungspupilla,  however,  may  exist  as  an  independent  dis- 
ease without  cerebral  affection. 


Atrophy  of  tbb  Oppic  Nervb 

Tn  treating  of  nouro- retinitis  we  have  shown  you  the  inuigr> 
which  that  circumscribed  intlamiiiatioa  exhibits  at  the  ocular 


'  SeboltM'B*  Archiv,'  B.  vi,  ltt70. 


ATRnrnv  op  trb  orrro  fiERvs 


2fl3 


insertion  of  the  uplic  nerve.  Anatumic^t  invcstigationB  hare 
proved  that  tho  optic  nervo  can  presLTve  its  integrity,  ovon 
after  its  iutrnocular  oxpansion  Ima  suffered  from  frcsquent  in- 
lluinmutory  attiicks.  But  i;lmiif:^»  may  toko  place  in  tbe 
nerve  itself  by  a  chronic  inflaminafcory  ppooess.  This  maiii* 
tmts  itaclf  by  a  ffnwlual  diBappearance  of  tho  norve-fibres,  whicli 
are  partly  replaced  by  cellular  tissuft  of  new  formation.  Tlie 
disease  sets  in  with  dull,  heavy,  frontal,  and  0CL-i]iital  ]>aiD. 
The  opthahnoacopit;  appcamuct!  shows  liazineBS  of  the  bordor  of 
the  optic  disc  ;  tho  vcbscIb  aro  thin,  bo  ns  to  be  hardly  traceablo 
for  any  distance  into  the  diso.  There  is  anaisthesia  of  the 
retina;  tbe  visual  field  becomes  limited,  tho  limitation  begin- 
ning usually  at  the  tusido,  sometimes  at  tbe  upjwr,  and  some- 
ttmos  at  the  lower  portions.  Central  vision  is  lost,  nothing  but 
the  upper  and  external  parts  being  left.  The  disease  pro- 
gTDSAeH  until  tho  whole  retinal  souaibility  disappeai-a.  It  gene- 
rally commences  in  one  eye,  bnt  soon  extends  ti>  its  fellow, 
whioh  is  very  rarely  spared.  There  ia  also  loss  of  perception 
of  colonr. 

TreatTTienl  cousiats  in  counter-irritation  with  aminoma 
pomade'  and  iod.  potait»ium  internally.  Deutijclmmnti  and 
Samolsohu*  have  reported  favoHrably  of  the  inhalation  of  amyl 
nitrite,  and  I  consider  tho  hypodermic  injection  of  strychnine 
round  the  orbit  in  some  caaes  higlJy  beneficial.  I  liave  seen 
gome  remarkable  cases  of  cure,  which,  however,  may  have  beou 
only  a  coincidence — a  simple  post  hoc — bnt  it  certainly  ought 
to  be  tried.  More  frequently,  howeverj  the  disease  pursues  a 
different  course.  Instead  of  commencing  with  an  inflammatory 
process  it  may  bo  chronic  in  its  nature,  when  wo  have 


*  1^     Axungiw,  3J ; 

Sijvi  Ovis,  5ij ; 
Liq.  AmmoniET  Port.,  Jj. 

Melt  the  lard  and  sbeep's  tallow,  and  when  oooled  to  Q'*"  Fuliren- 
hcit,  odd  tlifl  annnonin'  SbakL-  to  form  n  ci-witii.  Slumld  crynUiln  forin, 
rcmclt  and  ngain  Hhakv.  Put  tn  ^la»i  ulopporod  hottlu.  isproiid  upun 
lint  th«  BiKc  of  florin  piccM.  and  apply  round  the  ortit, 

"  v.  Qraefe'*  '  Archiv,"  xx-rii,  ami  '  Ccutfalblatt  f.  Fruct.  Augi>n 
HtUkundc'  July.  ISSl. 
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This  begins  Trith  contraotion  of  the  ruma!  6old,  which  may 
tako  place  iu  both  eyes  at  once,  or  very  generally  first  io  the 
uDti  eye  and  tlieu  iii  tlio  othtT.  It  may  bo  at  the  interval  of 
sovoral  years,  bat  the  affectioD  is  always  syniraetric-al,  i.  a,  in 
fl,  corresponding  part  of  tUo  visual  field  in  its  inner  or  tem- 
poral periphery.  The  upper  tomptiral  part  of  thp  visnal  field 
ifl  must  frequently  Erst  attacked.  Central  vision  also  begins 
to  fail  early.  The  perception  of  coloor  becomes  deficient> 
roRultiiig  ill  total  bliuducBs. 

The  first  marked  chau^fo  which  the  disc  pmsonts  is  dis- 
colouration of  tho  tissue.  It  loses  itH  rosy  hue^  and  is  gradnully 
transformed  into  a  white  aurtaoe  (Chromo.,  PI,  III,  fig.  ])  by 
the  oblitoration  of  the  capillaries.  The  nervous  element  of  the 
disc  losea  its  transparency,  the  scleral  limit  is  very  distinctly 
marked,  the  blgod-vesaels  are  dimiuislied,  and  the  optic  disc 
becomes  brighter.  SometimcB  it  ossumes  a  bluish  or  groonish- 
blue  colour.  In  the  centrn  of  the  disc  itH  connective  tisane  is 
filled  with  lilniwh  dots  and  lines,  which  are  the  bundle  of  nerve- 
fibres  passing  through  it.  The  discolouration  is  alwuys  first 
apparent  on  the  temporal  half,  while  the  inner  half  still  retains 
its  natural  colour,  because  most  of  the  uerve-fibres  pass  over  this 
side,  whilst  oa  the  temporal  Fide  the  nerve-fibres  are  fewer,  and 
honco  atrophic  changes  will  be  sooner  manifested  tbero. 

The  atrophy  may  cause  a  flat  impression,  rendering-  only 
the  lamina  cribrosa  visible. 

Virchow  deBoribca  it  as  an  atrophy  of  tho  nerve-fibres  and 
changes  in  tho  intcrfihrous  substanc*^,  which  either  becomes 
codeuiatous  or  corpora  aiuylacca,  or  nucleated  colls  develop  in 
it.  And  he  further  distirignishes  two  kinds  of  grey  atrophy, 
viz.  a  total  and  a  partial  or  spotted.  Tho  spotted  or  groy 
atrophy  of  the  opticus  appears  to  bo  connocted  rspecially  with 
the  mottled  atrophy  of  the  spinal  cord,  and  under  theao  cir- 
cnmstances  amaiiroois  is  associated  with  paralysis  and  anaes- 
thesia of  the  extremities,  without  affecting  the  brain.  The 
atrophy  of  the  opticus  may  ond  at  the  chiasmo,  or  may  exist 
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beliiud,  aii<l  may  corn<spoiid  with  BimiliLr  cliaagtjs  lu  tlic  thiklatni 
optici  and  corpora  quadrigeinian.. 

Tbe  affoctioD  of  the  optic  nerve  in  discnses  of  tlie  Bpine  ia 
probiibly  due  to  dianase  cf  tho  great  flym|)athBiic  through  its 
cominnni cation  with  the  antprior  roots  of  the  spinal  nerves. 
There  are  some  cases  of  atrophy  of  the  optic  nerves  in  which 
no  bntin  or  Hpinal  lesion  con  be  discovered,  and  yet  they  may 
be  followed  by  iusiuiity,  as  shown  by  Lebert.'  And  Clifford 
AUbult^  haa  dumunHtralt>il  that^  in  general  paralysis  of  tho 
tDsane,  atrophy  of  the  optic  nerve  is  ooimtaiitly  found,  and  is 
comraoiily  oflcoinpanied  by  atrophy  of  the  olfactory  nerves.  It 
is  not  distinctly  seen  till  the  end  of  the  first  stage,  as  it  slowly 
travels  down  from  the  optic  centre,  and  it  ia  in  relation  with 
the  state  of  the  pupil,  which  iti  contracted  in  the  early  period 
and  dilated  in  the  partly  atrophic  stage.  Id  mania  the  oph- 
thalmoBCupe  often  reveals  symptomatic  cbnugcs.  In  dementia 
organic  diseaHu  and  affection  of  the  eye  g'Oiiorally  occur 
t^jgethor.  In  idiots  atrophy  of  the  ojitic  nerve  is  of  frequent 
occnrrenee. 

Anteathesia  of  the  retina  is  a  very  marked  feature  in  pro- 
gressive retinal  atrophy.  This  in  manifest  in  various  ways, 
according  to  the  change  it  produces  in  a  single  optic  band 
upon  the  middle  part  of  the  commissure  or  upon  a  nervous 
cord  in  front  of  the  commiasure.  As  some  fibres  of  the 
optic  nerves  cross  in  the  chiaama,  the  cxtemnl  half  of  the 
retina  of  the  corresponding  side,  as  well  oa  the  internal 
half  of  the  other  retina,  presents  complete  ann^theBia,  This 
loads  me  lo  apeak  uf  tht*  interesting  pheaomemi  of  hemiopia. 


HSMTOriA. 

Tho  attention  of  the  profession  was  first  directed  to  this 
disease  by  Dr.  Wollaston,  who  had  himself  had  two  attacks  of 
it,  each  Uisting  from  Gftoen  to  twenty  minutes,  and  with  an 


'  "  On  T>oge-neration  of  the  Optic  Nerve."  '  Archiv  fur  Opdth.' 
»  On  '  Stale  of  Optic  Nervfti  and   Retina;,  aa  seen  in  tbe  Inaano.' 
rend  before  Iha  Hoyal  Medical  and  Ohirarjfical  Society,  fubruary,  IStiS. 
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intorral  of  twenty  ycafs  Iwtween  them.  On  the  ono  occasion 
the  loft,  and  on  tho  other  the  right,  side  of  the  field  of  rimon 
w;»s  obscured.  Tims  ho  mentions  that,  daring  the  fii-st  attack, 
in  luoking  at  the  name  Johnson  on  a  sign,  he  only  saw  — son, 
and  during  the  second  attack  Lho  left  eyt*  of  a  person  he  met 
was  invisible  to  him.  He  had  also  observed  the  same  affec- 
tion in  others,  and  puMifthed  hia  ohserrationa  on  it.'  After 
his  death  a  large  tumour,  tho  size  of  a  ben's  egg,  vras  found 
in  hit)  bruin,  luid  hcuco  it  appears  that  the  existence  of  any 
oauBe  of  presHure  on  the  brain  may  give  rise  to  temporary 
and  recurring  distnrbnncoH  of  this  nature. 

Tho  name  hemiopia  {^fuoui,  half;  o^c,  vision),  theo,  ia 
gfiven  to  an  affoction  by  which,  in  both  eyes  half,  or  at  least  a 
corresponding  part,  of  the  field  of  vision  ia  completely  obli- 
terated. This  taket)  place  whether  the  patient  looks  with  one 
eye  only  or  with  both.  The  contraction  of  the  Held  of  vision 
may  be  on  the  same  side  of  both  eyes,  viz.  the  right  half  of 
each  may  be  wanting,  and  the  line  of  demarcation  between 
ttiis  and  the  normal  part  of  the  field  qnite  sharply  defined. 
This  ia  called  komoittfTuous  hemiopia,  t.(t.  the  corresponding 
halves,  right  or  left,  aa  the  case  may  be,  are  affected.  The 
abolition  of  the  perception  of  colours  is  an  clearly  murked  aa 
that  of  the  perception  of  light  in  general,  and  in  this  way 
homiopia  is  distinguishod  from  other  defects  of  tho  field  of 
\inum. 

When  the  inner  parts  of  the  two  rctinflQ  are  affected  and  the 
external  partfl  of  tho  two  fields  of  viftion  destroyed,  it  is  called 
t^mjfvral  h.etniopia.  It  is,  on  the  other  hand,  deaignatod  komJ, 
Immiopia,  when  the  external  halves  of  tho  retiniB  are  impaired. 

Those*  obhtemtions  of  certain  parta  of  tho  field  of  visJoa 
may  be  explained  by  the  relations  of  tho  optic  nerves  to  each 
other.  At  tho  chiosma  there  takes  place  a  decussation  of  the 
optic  norvc-fibroB,  as  was  first  suggested  by  Sir  Isaac  Nowton. 
One  portion  of  tho  -nerve-fibres  of  each  optic  tract  iH  directed 
to  the  opposito  side,  croasing  at  the  chiasma  to  go  to  tho 
inner  half  of  the  corregponding  retina.  Tho  other  portion, 
without  crossing,  goes  to  tho  oiternal  half  of  the  retina  on 
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its  own  side.  If,  therefore,  by  a  tumour  or  Hiemorrhage, 
there  be  compression  of  the  right  optic  nerve  on  the  central 
side  of  the  chiasma,  bo  that  this  nerve  loses  its  conductibility, 
the  right  half  of  each  retina  will  be  impaired,  and  therefore 
the  left  half  of  each  field  of  vision  will  be  wanting. 

Bat  if  the  compression  be  limited  to  the  commissure  and 
affect  only  the  crossed  fibres,  then  the  nasal  side  of  each 
retina  will  suffer,  and  the  temporal  portions  of  the  fields  o£ 
vision  be  obliterated. 


FiQ.  101. 


>S- 


8  is  the  left  eye;  D  the  right  eye;  eh  the  chiaama,  where  the  optic 
nerre-fibrea  corresponding  to  the  inner  part  of  each  retina  croea ; 
B  B  the  optic  tracts  ;  g  g  the  corpora  Kenicnlata;  x  the  crossing  of 
the  fibres  which  do  not  cross  in  the  chiasma ;  d  the  termination  in 
the  brain  of  all  the  optic  nerve-fibree  of  the  right  eye;  a  the 
termination  in  the  brain  of  all  the  optic  nerve- fibres  of  the  left  eye. 

To  explain  nasal  hemiopia,  it  is  maintained  by  Charcot  that 
there  must  be  a  central  encephalic  focus,  or  a  common  centre 
for  the  termination  of  the  optic  nerve-fibres  belonging  to  one 
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eye,  situated  on  the  opposite  side  of  tho  brain.  The  nerre- 
fibres,  which  do  not  cross  at  tho  chiaama,  but  form  a  part  of 
tho  optic  tract  of  the  same  side,  must  cross  liighfr  up,  Iwyond 
the  corpora  geDiculatu.,  to  come  to  tho  common  centre  of  the 
nocvt^  on  that  eide,  possibly  in  tho  noig'hbourhood  of  tho 
corpora  qiiadri^imiim  anwriora. 

Now,  according- ti>  thi«  thcoryj  any  leaion  at  x  (Fig.  101)  will 
affect  tlie  extyrual  sides  of  the  two  retinte,  and  theroEore  the 
inaor  parts  of  the  fielda  of  vision  will  be  abolished.  Kach  eye, 
thoroforo,  itt  fixiug  the  arrow  ab  will  sec  only  the  part  eb. 

I  niuRt,  howovei",  remind  you  thai  anatomists  and  physiolo- 
gists aro  not  agreed  as  to  the  semi-dec usaation  of  tho  optic 
nei'VC'fihreB.  It  ia  as  yet  merely  a  thooryj  and  has  not  been 
sufficiently  proved.  The  difficulty  of  investigating  this  sub- 
ject in  mau  is  very  great,  on  acconnt  of  tho  complicated  course 
of  the  fibres  in  th6  chiaitma.  Th\i!)  Maude liftamni,  Michol,  and 
Browu-Si!iquard'  admit  the  tot^al  decasaitiou  of  tho  optic  nerve- 
libres,  and  maintain  that  tho  phonomona  of  homiopia  can  be 
equally  ospEfiined  by  localining  tho  affection  at  difl'eront  parts 
of  tho  chiaama.  Gadden  agrees  i>ith  this  iriew  as  ri^gards  the 
lower  mammalia,  but  in  man  ho  maintains  a  semi -decussation. 
CruveiUiier*  is  also  iu  favour  of  semi-decussatioti.  At  present 
the  theory  of  semi-decussation  seems  to  be  generally  adopted, 
having  beon  recently  contirmed  by  clinical  obeervaiions  of 
Iliraehbcrg,  Jackson,  Landoltj  Schwoiggorj  Knapp,  and 
others. 

In  temporal  or  nasal  hemiopia  there  is  not  such  a  sharp  lino 
of  demarcation  as  in  homonymous  hemiopia  between  the  de- 
fective and  normal  portions  of  the  field  of  vision,  but  rather  a 
more  or  loss  broad  line  of  transitiou,  by  which  tho  one 
gradually  passes  into  the  other.  Tho  prognosis  ia  also  mora 
ftivourable  in  the  equilateral  form  of  the  disease,  and  abttolate 
blindness  is  not  to  bo  feared  until  the  cerebral  disease  on 
which  it  depends  extends  also  to  the  other  hemisphere. 
Hemiopia  of  tho  upper  or  lower  halves  of  tho  field  is  veiy 


'  "Recherchoa  but  lea  commnnicRtions  do  ta  Rctino  aTeo  I'En- 
ccphftlo,''  *  Archiv  de  phys.  uorro,  «t  Pwth..'  pp.  261,  -JtiS!, 
*    Tnut«  d'ouatoDue  patLoI.  gvn.,'  t.  Ui,  p.  Ii6. 
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rarely  vavl  Mfith,  and  tho  real  nature  u£  such  cast's  cannot  yet 
be  explained. 

Cause. — Hnraonymoua  hBmio|iift  la  most  freqnpntly  dne  to 
corehrni  hacimorrhiif^o,  Htiil  then  hpmipleg^a  on  the  same  side 
exists  along  with  it.  It  often  nppears  to  depend  on  s^*philiB, 
ond  may  also  ho  caused  by  tuhcrclo  in  the  chiasma.  When 
one  half  of  the  visual  field  is  obscnred,  it  may  be  due  to 
an  niTeotion  of  the  optic  ti-aet,  whJlo  difteaee  in  the  subetibnce 
of  tho  brnin  prtibabty  gives  rise  to  those  casca  in  which  only  a 
smaller  curruH ponding'  part  on  buth  sides  is  affected. 


Pi  0  UK  N  TAT  ION  Of  THE  RKriNA — RjiTlKlTlB  PlGMBNTOSA 


The  first  account  of  this  di&eiiBo  wub  given  hy  Ammon ;  then 
Trigot  and  v.  Graefe  demonstrated  it  ophthalmoBCopically  ;  and 
Donders,  by  his  special  roeeftrohoB,  introduced  it  as  »  sepamtu 
eye  afFtsction  among  the  retinal  diseaaeB.  Mtiller,  Youngo, 
Schweigger,  and,  lately.  Boiling  Pope,  Tiave  contribnted  to  the 
elucidation  of  the  subject.  The  peculiarity  of  this  form  of  re- 
tinitis is  that  it  comuieuoes  at  the  periphery  and  extends  to 
tho  centre^  thus  taking  the  course  opposite  to  that  generally 
pursued  by  diseases  of  tho  fundus,  without  apparent  eliaiige  in 
the  vnacnhir  part  of  the  retina. 

The  symptoms  aro  very  characterisfcie.  There  is  first 
hemeralopia.  During  daylight  vision  is  sufficiently  good,  but 
when  evening  approaches,  and  at  night,  even  large  objects 
cannot  be  rocognitieJ.  The  patient  becomes  helpless,  and 
cannot  move  about  alone.  Thia  is  caused  by  torpor  of  the 
retina,  i'.  e.  the  retina  reacts  only  under  the  stimulus  of  strong 
light,  and  very  slightly,  or  not  at  all,  under  feeble  illumina- 
tion. When  yon  take  the  patient  into  an  artificially  lighted 
room  you  can  see,  by  changing  the  degree  of  illumination,  that 
both  central  and  peripheric  vision  is  rapidly  diminished  in  a 
faint  light.  This  diminution  of  perception  is  out  of  propor- 
tion to  the  faiutnoss  of  illumination.  The  torpor  may  progress 
until  tho  retina  is  unimproasible  by  even  the  moet  jwwerful 
light.    There  is  strong  contraction  of  the  pupil ;  the  visual  field 
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becomes  contracted  ;  ceutral  vision  is  also  affected,  anJ  uUi- 
mtitely  bUuduese  sets  iu.  It  may  occur  iu  erumotropic  eyes,  but 
more  conunoul^  iu  cases  uf  struug'  myopia.  OpUthalmoticopic 
examiuation  roveats  pigmentntioD  uS  tbo  retina,  which  begins 
at  the  periphery  fttid  oxtcnda  totho  macula. 

Tho  pigment  is  of  a  black  oohmr,  iu  the  form  of  railiatin|i; 
specks  resembling-  mngnifiod  bono-corpuscles.  At  first  it  ia  only 
to  be  Been  iu  the  periphery  of  the  fundus,  whence  it  spreads 
and  surrouuda  the  macula.  Thts  retinal  vessels^  especially  the 
arteries,  become  thin.  At  a  kter  stage  the  optic  disc  and  tho 
Rurrounding;  retiua  prosouls  a  light  grey  opacity.  The  vitroooB 
ehuws  nienibranoHB  growths.  The  choroid  may  also  bealtered, 
when  it  becomes  swollen,  the  rod-ond-cono  layer  is  destroyed, 
aiid  the  other  nervous  elements  break  down,  and  the  choroidal 
pigment  penetrates  iuto  the  retinul  substance,  which  is 
thus  infiltrated  with  pigment  cello  by  mere  mechanical 
displacement. 

There  in  a  difloronco  of  opinion  with  regard  to  the  question 
whether  a,\l  the  pigment  in  the  retina  comes  from  the  choroid. 
The  prevalent  idea  seems  to  bo  that  it  ifi  also  derived  from  the 
cpithc-lium  of  the  uvea.  Pigment  is  also  deposited  along  the 
vessels  with  intervening  free  spaces. 

Donders,  in  a  c-ase  which  he  long  had  under  observation,  found 
the  retina  adberunt  to  the  choroid  at  throo  or  four  ])lace8, 
whore  it  was  most  pigmeutod,  so  that  the  two  could  not  bo 
separated.  Lobort  and  Landolb  report  cases  in  which  repeated 
provions  ophthalmoscopic  examination  had  revealed  the  typical 
appearances.  The  principal  anntomica!  changes  wore  an  aUnOBt 
complete  absence  of  the  nervous  elements,  including  the  rods 
and  cones,  and  hyperplasia  of  both  the  general  oonnectivo 
tissue  and  that  of  the  vusbcIb,  which  accordingly  were  ranch 
thickened,  had  their  calibre  reduced,  and  thoir  Hnent  branches 
completely  obliterati^.  In  the  waits  were  great  quantities  of 
pigment,  which  probably  had  partly  migrated  and  partly 
been  formed  there,  part  contained  in  cells,  and  part  free. 
The  pigment  of  the  epithelial  layer  had,  for  tho  most  pari, 
wandered  away  fi-um  it,  and  waw  cidlccted  at  places  in  the 
retina  in  the  typical  manner,  as  determined  by  the  coarse  o£ 
the  vessels. 
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The  eansti  of  the  disease  is  congenital,  imd  gi'nomlly  duo  to 
close  intormamngea. 

Dr  Davidson,  of  AlK-rduen,  has  fumisbed  mo  with  tlic  record 
of  twu  iuturestiiig  case>9  of  rutiaitis  pigmeutosa : 

Case  1 . —  Mr  L —  brought  bis  girl,  ag«d  10  years,  for  an  eye 
affection.  She  is  ono  of  five  children,  the  pitrents  of  whom 
are  first  cnusiiis.     Fi-cmi  birth  her  sight  hoa  beoD  weak,  aiul 

she  also  siifft>ra  from  nyHtaguma  (S  =  —   iu   both  eyee) ;  teu- 

sion  is  normal,  the  field  of  viuioii  i»  concentrically  coutracted, 
and  the  characteristic  pigmcutoua  de|)osit  in  tbe  retina  is  ob- 
servable. Her  sistLTj  ti  years  of  age,  is  au  idiot.  Another  is 
a  deaf  mutej  eind  out  of  the  whole  family  only  one  girl,  5  yoara 
of  flge,  is  well  and  in  full  poflHossitra  of  her  senses. 

Case  2. — In  Jane,  1881  a  fine,  robust  young  woman,  18 
years  of  age,  was  brougbt  to  the  Royal  Infirmary  for  deficiency 
of  sigbl.  On  testing  her  sight  risiou  was  equal  to  I,  but  she 
cannot  seo  at  night,  and  the  mother  thought  some  curious 
thing  had  bappenod  in  hor  family,  as  fonr  other  chiUlrini 
were  affected  in  tho  same  way.  Dr  Davidson  had  examined 
these  four  children,  aged  15,  17,  18, and  23  years  resjiectively, 
the  first  and  last  males  ;  tbone  of  1 7  and  1 8  yeai-s  of  age  females. 
£n  all,  tho  same  symptoms  were  ohservahlo,  and  the  Huhjective 
symptoms  were  also  very  much  ulike,  differing  only  in  degree. 
The  patient's  father  who  is  a  farmer  and  understands  ihe 
breeding  of  cattle,  was  annoyod  to  bo  told  that  cloae  intor- 
nmrriago  was  the  cause  of  tho  defect. 

On  reviewing  Ihu  literature  of  tho  subject  I  am  inclined  to 
the  opinion  that  retinitis  pigmentosa  presents  lis  with  no  new 
formation,  but  that  the  pigment  is  mostly  derived  from  the 
choroid.  The  observations  of  Boll  throw  some  light  on  tho 
subject ;  for  even,  physiologically  these  hexagonal  pigment- 
cells  bohave  very  curiously.  They  seem  bj  he  migratory  cells. 
When  the  eyes  have  been  kept  in  a  dark  place,  or  in  a  red  or 
yellow  light,  the  retina  can  be  easily  separated  from  the  pig- 
ment layer  ua  a  distinct  membrane,  and  when  the  eyes  um 
exposed  to  white,  green,  blue,  or  violet  light,  tbe  pigment  ex- 
tends into  the  interstices  of  tho  retina,  and  the  rod-aiid-coue 
Layer  cannot  be  se]>aruted  from  it.     It  is,  thorcforej  not  to  bo 
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wondered  at  that,  in  a  case  of  disease  of  the  retina  with  a  ten- 
dency to  the  breaking  down  and  absorption  of  the  nervons 
elenieotSf  soch  m  Landoh  obserred,  the  epithelial  Iajot 
becomes  permanently  adhoreut  to  the  uervoua  tissue  and  the 
pigment  scattered,  presenting  the  characteiititic  forms  just 
dcHcribod. 

I  am  further  inclined  to  re^rd  retinitia  pipraentoaa  aa 
merely  au  exaggerated  form  of  disseminated  choroiditis,  with 
this  difference,  namely,  that  whilst  the  latter  generally  remains 
stationary  for  life,  and  the  deposit  is  confined  to  the  periphery^ 
ill  the  rotiaal  form  of  the  disease  it  spreads  to  the  centre. 

This  view  is  the  more  j-oaaonablu  when  wu  consider  the 
oaueatiun. 

In  both  cases  the  canse  Booms  to  be  too  olose  intermarriage. 
In  the  case  ropresented  in  Chromo.  Plate  IS,  fig.  1,  there 
was  heraeralopia.  Patient  was  the  isano  of  first  cousins.  There 
is,  further,  colour  blinduess,  which  in  due  to  the  same  cause, 
uf  wliich  I  shall  treat  more  particularly  in  a  Bubse<juent 
lecture. 


AwRi.TOPii  (aftfiXvv,  obtuse)  and 
Ajuadrosis  {aftavpo^,  obscuro) 

lleFore  the  discovery  of  the  ophthalmoscope,  all  diseasQii  of 
the  eye  wore  divided  into  cataract  and  amauroBu.  Among 
the  fornier  were  iricbidod  disoaaeM  of  the  Iciim  and  cajwale, 
which  were  viHihlBt(>  the  obnerverj  and  among  the  latter  all 
diseases  which  lay  beyond  tho  power  of  examination  by  tho 
surgeon.  In  differentiating  cataract  and  amauroHis,  it  had 
been  remarked  that  whilst  in  tlie  former  tho  physician  saw 
aoinsthing  and  the  patdeut  saw  nothing,  the  latter  was  the 
condition  in  which  neither  party  could  see  anything  at  all. 

By  the  use  of  tho  ophthalmoscope,  howtsvcr,  tho  true  nature 
of  most  diseases  of  tho  inner  ocular  tonics  and  of  the  optic 
nervo  has  been  revealed,  and  there  is  now  no  longer  any  good 
reason  for  classifying  these  under  the  head  of  amaurosis.  The 
designation  rotro-bulbar  neuritis,  which  is  given  to  a  condition 
ia  wbioh  saddon  blindness  occurs  when  the  ophthalmoscope 
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>WS  either  no  change  at  all  or  slight  chang9  diaproportionato 
to  tbe  disturbance  of  vision,  oiiglit  to  enable  as  to  blot  out  the 
term  amaurosiii  from  medical  nomencUture.  But  the  term 
amaurosis  atill  liugt'rii  iu  uphthalmolog-y,  and  is  applied  to 
cases  of  total  or  piirtial  toss  of  sight,  uf  which  thuru  is  no 
roat«rial  perceptible  sign,  and  which,  though  the  caiiaes  are 
not  quite  known,  aro  probably  duu  to  intracranial  or  apiual 
disease. 

Iu  a  caao  of  this  nature  we  cannot  localize  the  disease  from 
ophtliiilmoscopic  appearances  proseated  by  the  optic  nerve. 
We  tnUBt,  ihoryfont,  look  to  tlio  general  symptoms  for  aid  in 
arriving  at  a  coticluBion  at^  to  the  causu  and  iscnt  uf  the  digeasu. 
And  here  I  may  remark  that  the  study  of  the  field  of  vision  by 
the  perimeter  materially  Blk  ap  the  lacuute  left  by  the  oph- 
thalmoscope. 

The  defiuitioQ  of  amblyopia  and  amaurosis  is  thus,  for  the 
moat  part,  a  negative  one,  simply  because  it  is  impossible  to 
classify  their  variouH  forms  upon  anatomical  priueijjlus.  The 
name  amitfijupi'a  is  given  to  those  ouugeuita-1  furms  of  disturb- 
anco  of  \*ision,  in  which,  with  an  eyeball  perfectly  formed,  and 
an  abat>rLCO  of  all  disease  in  the  retina  or  optic  nerve,  there 
slill  exists  an  imperfection  of  vision.  This  may  appear  either 
in  one  oye  alone  or  iu  both,  not  couueeted  with  anomalies  of 
refraction.  The  visual  Held,  as  well  as  the  condition  of  the 
fundus,  is  normal,  and  yet  the  person  so  afftctcid  cannot  see 
further  Uian  to  the  distance  of  a  few  feet.  It  is  generally 
nasociated  with  strabismus.  Vision  is,  as  a  rnle,  stationary 
for  life,  without  the  slightest  tendency  to  deterioration. 

Another  Eorra  of  amblyopia  consists  io  anesthesia  or  di- 
minished sensibility  of  the  retina.  Tliis  affection  may  either 
be  connected  with  hysteria  aud  other  nervous  affections,  or 
may  bo  reflected  from  disease  of  the  other  oye.  Centml 
vision  is  only  very  slightly  diminished,  but  the  visual  field 
becomes  contracted  concentrically.  The  prognosis  is  gene- 
rally favounible ;  recovery  often  occnrs  in  the  courBO  of  some 
weeks,  but  it  may  take  years  mitil  vision  and  the  visual  field 
agniu  become  normal. 

Tmatmant. — You  Graofe  rocommenda  that  the  patient  bo 
kept  in  a  darkened  room,  and  the  light  increased  gradually. 
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Ho  shoald  also  ho  made  to  wear  dark  blue  or  grvy  spectacles. 
For  internol  administrtttioo  ho  rocoiiirafiids  lactate  of  zinc 
I  grain,  increased  gradoully  to  4  graiiiB,  daily.  Kest  to  the 
eyes  is  also  imperatively  reqaired. 

Quite  a  large  group  of  cases  of  amblyopia  is  characterisod 
by  diroinutiou  of  vision,  without  limitatiou  of  the  visual  lield, 
and  without  a  trace  of  central  scotoma.  The  fundus  is  por- 
fectly  normal,  with  somutiniBS  only  alight  hypcrfcmia  of  tho 
rotina.  Even  after  this  form  has  existed  for  a  lung  time  the 
optic  nerve  may  remain  normal  or  may  atrophy.  Tho  causes 
are  generally  to  be  found  in  constipatiou,  colduesa  of  the  feet, 
auppreesion  of  habitual  haBmorrhftgou  or  BeoretionB^  irregular 
sleep,  undue  straining  of  the  eyes,  eioesa  in  voaory,  immode- 
rate smoking,  or  the  abuse  of  spirituous  liquors  {Amblyopia 
potaturin).  Troatment  must  bo  directed  against  tho  primaiy 
affection.  The  remedies  are  cathartics,  iodido  of  potassium, 
mercury,  or  blue  and  quinine  piUa,  and  blistering  with  ammonia 
pomade. 

The  prognosis  depends  on  whether  the  optic  nerve  baa  bo- 
come  pale.  It  ill  qat'stiouublti  if  tho  removal  of  tho  cause  will 
ever  ro8loro  vision  to  its  normal  condition.  I  may  also  add  to 
this  class  amblyopia  caused  by  lead-poisoning. 

He-adaches  attending  amblyopia  must  not  always  be  attri- 
buted to  cerebral  affections,  for  they  may  be  produced  by  the 
onduavour  of  tho  patient  to  realiEe  the  visual  iuiprossioua. 
When  this  is  the  cause,  simple  c«8satioa  from  labour  will 
cure  it. 

Tobacco  Ahblyoi'Ia 


With  regard  to  amblyopia,  the  result  of  the  abuse  oi 
tobacco  just  alluded  to,  tho  opinion  of  medical  anthoritiee  is 
divided.  Since  Mackenzie  first  directed  public  attention  to 
tobacco  amblyopia,  its  existence  has  been  called  iuto  ques- 
tion in  Germany  and  France,  where  everybody  smokes,  and 
there  are  comparatively  few  cases  of  norvc-<ltsease  resulting 
from  it.  Kverybody  in  Turkey  smokes  incessantly,  and  it  is 
remarkable  how  rarely  optic-nerve  diseases  are  Co  be  met  with 
in  that  country. 
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The  quality  of  tlio  tobacco  may  have  ft  groat  doal  to  do  with 
its  injurious  effects.  Ttiere  is  uo  iloiibt,  however,  that  Binoldng 
ftud  thu  drtukiu^  uf  &pu'iluuus  Liquors  huia  a  great  tuuiU-ucy  to 
induce  amblyopia. 

The  nfFection  gencmUy  takes  the  form  of  ptwrtinlly  white 
atrophy,  with  central  scotoma.  It  |>rogreeao8  very  slowly,  and 
is  asBociatod  with  indigestion,  constipation^  diatnrbancc  of  (he 
nervous  system,  restless  sleep,  loss  of  memory,  irregularity  of 
the  heart's  action. 

When  the  disease  is  in  its  first  stage,  abstinence  from 
tobacco  and  driuk  is  sitQiciont  to  produce  a  comploto  care; 
but  when  central  scotama  does  already  exist,  wo  can  expect 
only  a  moderate  result. 

AmnuTOfui  is  soinetimes  due  to  intracranial  causes.  Gene- 
rally both  eyes  are  affected,  bat  sometimes  the  diseaso  is 
uiiiluteral.  The  prognosis  depends  on  tho  nature  of  tliu 
intmoraaial  process,  Soniotliuea  some  degree  of  vision  may 
return,  even  after  its  total  disappearance  for  several  weeks  or 
months. 

There  is  another  group  of  cases  of  cerobi'al  amaurosis,  iu 
which  absobite  blindness  invades  suddenly,  without  any  opb- 
tlitdmuscopio  symptoms  being  visible.  It  may  disappear 
quickly  or  not  at  all.  These  are  urtemic  amaurosis,  iu  which 
it  is  associated  with  other  symptoms,  viz.  headache,  sensation 
of  heat,  lauguor,  shortness  of  breath,  faintnoss  or  convulsions. 
It  may  also  occur  after  typhoid  or  scarlet  fever.  Uughluigs 
Jackson  observed  iu  many  cases  of  epilepsy  that  absolute 
blindness  preceded  the  loss  uf  consciousness.  This  blindness 
is  often  so  complete  that  tlioro  is  not  the  slightest  jienToption 
of  light,  but  still  vision  may  return  within  a  few  days.  In 
other  cases  there  may  be  only  a  partial  improvement,  or  even 
none  at  all,  and  then  begins  an  atrophic  degeneration  of  the 
optic  uorvo.  In  those  cases  it  is  remarkahlo  that,  in  spite  of 
tho  lose  of  perception  of  light,  the  reaction  of  the  pupil  under 
its  inflnonco  remains.  V.  Graofe  p.Tplaiued  this  by  the  theory 
that  tho  interruption  of  tho  central  coarse  of  tho  optic  nerve- 
fibres  takes  place  at  a  point  posterior  to  that  at  which  it 
receives  tho  branch  of  the  oculo-motor,  which  supplies  the 
Lii'is.    This  fact  Is  of  groat  practical  importanct^j  fur,  so  long 
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as  the  rcnciioii  of  tho  pupil  is  retained,  tho  restoration  of 
vision  mny  bo  eippotcd.  But  even  when  tho  pupillary  reac- 
tion in  lost,  the  posaibility  of  tho  recovery  of  sight  is  not 
excluded. 

'J'he  norma!  appwirance  of  the  ditsc  during  tho  first  diiys  of 
liliudness  is  uo  guide  to  tho  diagnosis,  for  the  atrophic 
changttH  do  not  8et  in  for  »omo  weeks  or  mouths  after  tho 
iarsBion. 

Sudden  btindnesa  somctimos  sets  in  after  haemorrhage  &om 
the  stomach  or  bowels,  and,  as  a  rule  in  BQch  cascB,  perception 
of  light  is  lost  after  one  or  two  days.  I  have  sven  one  in- 
tprestiiip  f^ast^  of  a  robust  man,  a^ed  37,  brought  to  the  Aber- 
deen Koyal  Infirmary,  iu  which  total  blindnt'ss  in  both  eyes 
set  in  immediately  after  on  attack  of  violent  vomiting  and 
retching.  There  was  nothing  observable  bat  slight  hyperaemift 
of  the  optic  nerve. 

According  to  Ilatchinsoa  amaarosis  may  also  occur  in  oon- 
iioctioii  with  carious  tooth,  oven  when  the  teeth  are  nol  puinfal. 

Chronic  meningitis  at  the  base  of  the  brain  may  prodaco 
blindness  without  any  marked  change  of  tho  optic  nerve,  but 
it  manifests  itsolf  by  febrile  attacks,  accompanied  by  violent 
headache's,  severe  vomiting  and  retching,  and  Benuitivenoss  of 
the  cranium  to  palpation.  It  may  also  be  caused  by  chronic 
peROBtitis  at  the  base  of  tho  brain. 

Sonilo  softening  of  the  Iiraiu  tu  not,  aa  a  nilfij  aecompanied 
by  amiiurosi^,  btit  the  diaeivse  may  sometimos  oxteud  to  tho 
optic  nerve.  Epilopsy  also,  when  symptomatic  of  brain 
affection,  may  produce  amaurosis. 


Tdmocks  vr  tHE  Rktina  axd  Opi-ic  Xckyb 

Carcinoma  has  never  been  observed  sa  a  primary  disease  of 
the  optic  nerve,  and  when  tt  does  occur  it  is  only  an  extension 
from  neighbouring  parts.  Tho  three  principal  forms  of 
tumoars  met  with  in  tho  optic  nerve  are — fa)  myoma,  (h) 
glioma,  (c)  glio-sarcoraa. 

treatment. — tSpecdy  removal  of  the  eyeball  must  beiafii8ti>d 
on  at  the  first  maaifuHtatiou  of  the  disotiso.     In  1875  a  gentle- 
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roan  consulted  me  in  the  case  of  his  child,  2  years  of  age,  who 
had  a  small  white,  mothor-oE-pearl-colourpd  tiinionr,  about 
the  Biao  of  a  poa,  siimt:o<l  at  tho  fundus  fjf  tho  right  cy&.  I 
recommended  the  removal  of  the  pyeball  without  delay,  hut 
the  parents  wore  induced  to  take  a  more  hopeful  view  of  the 
case,  which  was  then  treated  with  grey  powdt^r,  washes,  &c. 
Thiee  yeai-s  later,  however,  tlioy  applied  to  Dr  Raliert  IJidl, 
who  recommuuded  them  to  lay  aside  all  delicacy,  and  put  the 
child  under  my  caro.  By  this  timo  both  eycballa  were  enlarged 
to  tho  size  of  hens'  egg«,  and  protruding,  ulcerating,  and 
jfiving  off  a  very  offensive  odour.  The  eyelids  also  were  in- 
volved in  tho  disease,  and  I  had  to  remove  the  eyeballs 
and  amputate  eyelidsj  so  as  to  give  relief  from  tho  harassing 
pain  and  tho  intolerably  offensive  smell  given  off  by  tho 
tumours.  The  child  lived  for  about  ton  months  after  the  opera- 
tion in  comparative  comfort,  and  with  a  preBentahJo  appear- 
ance, hut  ultimately  Bucoumbod  to  tho  disease,  which  had 
broken  ont  in  some  intenml  organ. 

Under  similar  circumstances  I  have  just  now  (Septembt-r 
9th,  1881),  removed  an  eye  from  a  girl,  aged  three  years, 
recommended  by  Dr  Crorman,  of  Kutherglen.  Last  year  I 
advised  the  removal  of  the  eyehiill  for  incipient  glioma 
retime.  In  consequence  of  the  delay  we  had  now  to  deal  with 
a  glio-sarcoma  involving  tho  whoto  eyeball  and  extending  to 
the  orbit. 


EaiDOLrSM  ov  thk  Ajitehia  Cektiuus  TIktis* 


Tho  first  CBse  of  sndden  blindness  caused  by  embolism  of 
the  arterla  centralis  was  noticed  hy  v.  Gi-aefe,  and  presented 
the  following  features  : — On  the  first  day  of  observatiou  the 
refmotive  media  were  quite  normal;  the  optic  nerve  was 
white,  but  not  opaque,  as  in  atrophy.  All  the  vobrcIs  on  the 
disc  were  greatly  contracted  j  tho  principal  arteries  appeared 
like  delicate  lines,  and  their  branches  small ;  the  veius  thinner 
than  normal,  but  larger  near  the  equator, 

A  few  days  later  a  curious  phenomenon  was  observed  in  the 
retinal  veins.     Thoy  appeared  to  ho  unequally  filled,  t.  e.  ono 
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portion  was  well  filled,  while  tlie  adjoining  part  was  comi 
lively  empty.  Ou  looking'  steadily  at  one  particulitr  part  ot  n 
veasel  it  cuuld  bu  seen  thut  tlie  bloud  muvud  by  rhythmic  im- 
pulses  towards  the  optic  disCj  now  moWng  forwordsj  and 
then  standing  still. 

Towards  the  end  of  the  second  week  the  retina,  in  the  region 
of  the  macula,  hegan  to  grow  opaqao;  a  greyish- white  in- 
filtratiou  appeared,  extending  to  the  temporal  margin  of  the 
optic  disc,  and  oUadiug  ofl  about  thoperiphury  into  the  healthy 
tissue  in  an  imjjen^eptiblo  manner.  The  position  uf  tbe  fovea 
centralis  watt  marked  by  a  dark,  cherry-red  spot,  about  one 
fonrth  of  the  Hijio  of  the  optic  disc.  The  colour  of  the  spot 
wag  so  intense  as  to  suggest  the  presence  of  a  hsemorrhage;' 
still,  it  Beemed  more  proper  to  regard  the  effect  as  dae  to  a 
contrast  in  colour,  for  while  the  surrounding  iofiltrnted  retina 
by  ita  opucily  bid  the  choroid,  tliat  portion  iti  the  iinmediate 
noiglibourhood  of  the  fovea  oentraJis  remaiued  free  from  infil- 
tration, and  allowed  tho  choroid  to  shino  through  more  dia- 
tinctly.  In  tlio  pf>nr.ie  of  two  or  three  wpeks  tho  infiltration 
dijtappuarod,  and  with  its  dittappeamncu  the  iutonae  colour  of 
tile  iiiiLcula  paswed  impercejitibly  into  a  ligbt-brown  colour,  not 
differing  fafleutially  fi-om  tliat  uf  the  nc^iglibimring  parta. 
There  was  otity  tho  faintest  perception  of  light.  Gradually 
atrophy  of  tho  optic  nerve  camoon.  Examination  of  the  heart 
uhowed  a  stenohis  of  the  aortic  valves,  probably  in  conuectioa 
with  a  still  active  endocarditis.  About  a  year  later  the  putteut 
sucoutnbiKl  to  this  heart  diHeuse ;  and  poKt-niortum  examina- 
tion confirmed  the  diaguesis.  Schweigger,  who  made  the  pre- 
paration of  the  cye>  found  that  tho  arieria  centralis,  at  the 
lamina  cribrfjrsa,  was  completely  oc^ctiided  by  an  embolus,  which 
had  forced  its  way  up  to  this  point.  But  in  the  lamina  crib- 
rosa  the  space  was  contracted,  and  there  it  remained  6jcud. 
On  the  cardiac  side  of  the  embolus  the  arteria  was  filled  by  a 
thrombus.  Atrophy  of  the  retina,  above  tho  optic  disc,  could 
be  distinctly  recognised.  The  lamina  cribrosa  was  covered 
only  by  an  atrophied  tii^ue. 

Since  the  first  pnbtic-ation  by  v.  Graefe  a  great  maay 
have  been  observed.     A  typicul  case  is  figured  in  GhronK 
Plate  X,  fig.  2. 


COLOUR    PERCKPrrON    AND    COLOUR  BLINDNISS 

Gentlbhkn, — NewtoD  dcmonatrated  thiit  white  light,  as,  for 
example,  tliat  omitted  by  tho  eon,  is  cuiii|ia8ed  of  Heven 
difFurtiiit  kinds  uf  ligkt.  If  wq  iLiImit  a  l>i*ani  of  sunlight 
through  a  small  holu  m  the  wiuduw-ish utter  of  a  dark  room  it 
will  go  in  a  Btmight  lino,  and  form  a  round  white  spot  on  the 
wftll.  If  we  now  interpose  a  prism  whoao  refracting  iniglo  is 
encK  that  this  beam  of  \ight  may  fall  upon  its  6r8t  surface, 
and  emerge  at  the  same  angle  from  its  flecond  surface,  and  if 
we  receive  tlxo  refracted  beam  upon  a  screen^  ioBtoad  of  a  white 
spot  tbore  will  he  formt-il  upon  tho  screen  an  oldon^  image  of 
the  Bun,  containing  tho  seven  colours  (Fig.  102).     This  image 

Fio.  102. 


ia  called  the  Bolar  or  jmttmaftc  trppfinim,  and  the  seven  colours 
ore  called  j>f»mar^  cw/omm,  because  they  cannot  bedocompoBod, 
«'.  0.  if  a  beam  of  light  of  one  of  these  colours  be  puttied  through 
a  prism  it  wiU  merely  be  bent,  the  colour  still  remoJniQg  tho 
same. 

Adopting  the  undulatory  theory  of  light  (see  p.  177)  wo 
find  that  red,  which  has  the  longest  wave,  is  tho  least  refran- 
gible colour ;  whilst  violet,  which  has  the  shortest  wave,  is  tho 
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moat  reEraug-iblo ;  aud  g-recii.  wliicli  baa  a  wavo  of  motlium 
length  uccupies  tlm  middle  of  the  spectrum,  or  is  of  medium 
roErangiliiiity, 

tTpoii  this  simple  view  of  tJiP  subject  is  fonndeil  the  theory 
of  pprccption  of  colour^  first  propounded  by  Thomas  Young", 
lately  defended  by  Helmholtz,  and  now  f^nerally  adopted 
uuder  the  name  of  tho  Young'-Helmholtz  theory.  The  theory 
is  thiit  tho  retiua  has  three  distincb  kinds  of  nervous  olementa 
or  fibros,  each  of  wliich  perooives  one  of  tho  throe  fandamcntal 
colours — red,  groon,  and  violot.  Tho  olemfnta  of  tho  first 
class  arc  excited  in  the  highest;  degree  by  the  red  mys,  but 
also  slightly  by  the  green,  aud  feebly  by  the  violet  rays.  Those 
in  the  second  category  are  impressed  by  the  green  rays,  and 
also  feebly  by  the  red  and  violet  rays.  Tho  violet  rays  oxcito 
strongly  the  elements  of  the  third  category,  which  are  little 
Bonsible  to  the  green  raya,  and  in  a  still  less  degree  to  the  red. 
Kvery  ono  of  these  elements,  when  cxcifcod,  transmita  to  tho 
brain  the  iniprGssion  of  its  own  fnudamental  colour.  Tho  im- 
pression of  the  intermediary  colours  is  given  by  the  excitation 
of  two  or  three  of  these  groups  in  different  degrees,  while 
when  all  the  three  arc  equally  excited  we  receive  tho  improBP ioa 
of  white  or  grey  cilour.  This  diagram  (Pig.  1 03)  of  Helmholts 
explains  his  theory : 

Fio.  103. 
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1,  expresses  tho  different  degrees  of  exciUtion  at  red;  3,  that  of 
greco :  3.  that  of  viuU-t.  The  vertical  liDea  indicata  the  relation 
of  the  differcDt  cnluurerl  raya  to  the  three  aervoDfl  elemeata. 
The  red,  gri>on,  and  violet  rays  (ciiiglil  to)  toach  the  hi|;beat 
pointH  of  the  fi^fures-  The  other  linuB  aitu  iodicate  the  dei;rco  to 
which  thejr  excite  the  different  retinal  elements,  by  the  extent 
to  which  tiiej  cut  the  different  Bgures. 
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Tliia  theory,  although  the  onlj  explanation  wp  nre  at  prc.wnt 
able  to  g-ivo  of  cbrouiatic  pyrct'ption,  itt  as  yot  muruly  a  hypt>- 
thc«i».  But,  with  the  new  point  of  depurtarij  in  Bull's  dis- 
cuvcry  of  the  prythropBino  (see  p.  7)  we  may  bo  enabled  to 
find  a  muro  simple  explanation  of  the  porci-ptiim  nf  colour. 
The  little  that  we  do  know  of  the  behaviour  of  erythropeino, 
under  the  influence  of  various  coloured  rays,  is  sufficient  to 
ahow  that  it  is  an  important  factor  in  chrooiatic  as  well  us  ia 
luminous  perception.' 

In  the  last  letter  which  I  received  from  the  late  Professor 
Bull  ho  informed  me  that  ho  had  had  Hovcral  interesting  cou- 
voreationa  ivith  Ileimholtz  on  thiasnliject.  lie  said:  "On  the 
main  point  of  the  queatiou  Hehnholtz  agreed  with  mo  entirely, 
but  (tume  of  his  observations  contributed  very  largely  to  correct 
my  first  views.  I  still  continue  to  retain  iis  certain  the  Voung- 
Heliuholt;:  theory,  that  evsry  sousution  of  colour  is  composed 
oE  throe  different  Bonsattons.  I  admit  in  the  retina  the  exist- 
cuoo,  not  of  thrco  norve-fifarrs,  but  of  three  difforent  kinds  of 
percipient  organs,  viz. — Ist,  the  pigment  colls;  2nd,  the  cones; 
Srd,  the  rods.     Every  sensatiou  of  colour  is  threefold,  being 


'  I-  In  completo  darkncsD,  r«tinul  red  is  Ulco  the  middle  ot  Kpectr&l 
red. 

2.  Aft^r  long  expoanre  to  solar  rays  the  retina  becomes  culoiirloM. 

3.  lured  light,  retinal  fundamental  rvd  Iwcomee  rnuru  GatiuuU-d,  likii 
Fomprian  or  hrowniah  red. 

4.  Yt^llow  light  does  not  mnch  alter  the  fundamental  colonr  of  the 
rutica,  but  renders  it  a  little  bri^fhter. 

fi.  Q^cM^n  light. 

{a)  The  iLcltoa  of  au  intense  ^reen  h'glit,  wLen  of  short  duration  (or 
of  medium  iuteuBity  prolonged),  changes  thu  fuodiLUicntal  colour  into 
purple  red,  which  getting  paler  turns  into  rose  <;olour. 

{6)  When  an  intense  grocn  light  ie  pruloogod.  the  red  purplv  pusses 
off,  bt^omea  pol^r.  and  at  last  colourless. 

6.  Blue  and  violet. 

(it)  When  of  f«chli<  int^nnity  (or  intonsc  and  of  short  duration)  tbs 
ooloar  changv*  into  a  muddy  victlet, 

(6)  When  tho  inlcusc  rays  are  prolonged  the  riolet  is  eOBced,  and 
the  retina  becomes  quitti  colonrle.iB. 

7.  Ultrs.violet  rnjs  hnr<>  no  physiolugicsl  action  apon  the  rcUua, 
howef  er  long  they  arc  cuuttaued. 
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composed  of  throe  diHereul  irritatious — tho  irritatiou  of  tlie 
pigment  colls,  tho  irritation  of  tho  cone,  and  tho  irritation  of 
tho  red.  Hulmhollx  ngn'CH  with  me.  thiit  ihc  proofs  for  tbis 
now  theory  arc  quite  sufficient."  He  also  rend  a  memoir  to 
the  eame  effect  b&fore  tho  Academin  dci  Lincei^  entitled, 
"Tesi  L'ld  Ipotesi  aelle  SeosAzione  dellaLace  o  dei  Colori." 

Ahnormal  sonsatious  of  colour  may  be  found  lu  a  state  o£ 
disoaao,  na  in  some  forms  of  atrophy  of  tdo  optiu  nwrvB,  in 
hyntortcal  epilepsy,'  and  in  the  case  of  habitual  drunkards, 
Ac,  hut  erory  liealthy  retina  is  capable  of  receiving  tho  im- 
pression of  colonr  and  its  various  shades,  and  of  communi- 
catiug  that  impression  to  the  brain.  The  acuity  of  perception 
o£  diffcrcot  e^hades  may  be  derelopod  by  practice,  juat  as  tho 
ear  may  be  trainod  in  di&tiu^nielung  musical  notes.  Tho 
physiolugical  fiiculty  is  absent  only  in  6scu|)tio]iiil  camos,  which 
we  must  regard  in  the  Bamo  light  as  harelip,  cleft  palate, 
deficiency  of  fingers  and  toes,  or  any  other  oongonital 
nbnormality. 


Cof/inB   }ll.TNDNESfl 


Ib  a  comparatively  recent  Bubject.  The  first  cases  of  it  wero 
published  by  Joseph  Lluddart  iu  tho  '  PliiloBophiL-al  Traneac- 
tiona,'  London,  1777.  But  the  subject  excited  httle  interest 
till  the  year  179-1,  when  the  celebrated  Kngliah  chemist, 
Dalton,  who  was  colour  blind,  publinhed  an  account  of  hts 
own  case,  which  attracted  so  much  attention — it  being  con- 
sidered a  rare  phenomenon — that  aubficquout  writers  called 
the  defect  Daltonism. 

Iu  1805  Goethe  published  u  treatise  '  On  the  Pathology  of 


'  la  xmw  of  tho  jnatifiahlc  scepticisiD  amoni?  the  prolraaion  about 
the  Tagaries  of  hyateria,  because  thej  oannot  he  reconciled  wiilt  pbyaio- 
logical  principles.  I  wouM  merely  mi^ntion  here  the  demnDfltrations 
givtm  by  Prof,  Cbarcot  at  tiie  H>m|)itjil  de  la  Salpt'tricre  in  Paria. 
These  demouBti-aiioaa  go  to  provu  that  Ij'Kteria  in  alt  its  phases  follows 
a  ooaroe  of  mathematical  regnlnrity.  Tho  eaue  with  which  he  makes 
bemia-DEGStbesia  and  culuur-bliudness  to  ovcilltiti!  from  one  aide  to  th« 
other  is  oerUuslj  wry  rvnuirliiible. 
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3oTour  Sight.*  In  1837  Pruff'ssor  Scebecfc  was  tho  fii-st  to 
examine  a  numhor  of  colour-blind  port4otiB>  and  to  clasHify  tho 
degrees  of  their  abaormal  condition.  But  the  inost  impor- 
tnrt  work  on  the  Hiibjycl  was  that  of  Dr  Goorgo  Wilson, 
Profossor  of  Chemistry  in  Edinburgh,  which  first  appeared  in 
the  'Monthly  Journal  of  Medical  Science'  for  Noveuaber, 
1853.  "My  ovFn  special  attention/'  says  Wilsonj  "was 
directed  to  the  subject  from  the  blunders  which  I  found  many 
chemical  pupil3  make  in  reference  to  the  roloars  of  compounds. 
After  making  every  allowance  for  imperfect  exposition  on  my 
part,  and  in!*ufficiont  attention  on  the  ]>fttt  of  my  atudentH,  and 
after  alsw  making  a  large  deduction  for  in«ccnrate  answers  on 
the  score  of  imperfect  remembrance  and  inability  to  name 
colours,  T  still  fimnd,  in  tho  lalmnitdry  ami  lecture  room,  that 
many  a  pupil  was  puzzled  to  describe  the  changes  which  occur 
when  An  acid  or  an  alkali  acts  npon  a  vegetable  colouring 
matt^er,  altliougb,  to  a  normal  eye,  theae  changes  ai-o  of  the 
most  marked  character,  and  that  in  general  I  could  count 
with  little  conlidenco  upon  accaroto  answers  to  questions 
regarding  the  colours  of  bodies." 

A  great  doa)  has  since  been  written  on  the  anhjcetj  both  in 
France  and  Germany.  The  moat  coinprehenaivo  and  escel- 
lent  treatiao  on  colour  blindness  appeared  recently  by  Prof. 
Holmgren,  of  Upsala,  Sweden.*  It  is  only  just  to  the  Kdin- 
burgh  prufeaaor  to  say  tliat  some  of  Holmgreu's  striking 
points  nro  due  to  Wilson's  suggestions.  Dr  Joy  JeffrieSj  of 
"Boston,  displayed  great  energy  in  directing  public  atten- 
tion in  America  to  this  subject.  Dr  Stilling,  of  Cassel,  and 
Dr  Gohu,  of  Brc'slau,  havo  also  given  us  valuable  contributiong 
to  the  study  of  the  subject  j  and  my  friend,  Dr  Hugo 
Magnu9j  has  writtea  several  hroe.hurm,  which  have  called 
forth  high  enloginins  from  Mr  Gladstone,  who  published 
a  paper  "On  the  Colour  Senae  of  Humer"  iu  tho  October 
number  of  the  'Nineteenth  Centui-y'  in.  lt(77.  Mr  Glad- 
sUmo'fl  pa^>er  has  been  mainly  iustruuicatal  in  directing 
public    attention    to  the    subjeot   in    this    country.      With 


'  '  De  la  0«cit£  dea  Coulcara  dans  set  Kapporls  avec  lei  Cbciuiju  da 
(er  cfc  la  Hnrlne.'    Paris.  1873. 
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tlio  view  of  nsoertainiag  to  what  extent  thn  dofort  oxisla 
amonf^  thn  rifling  gt^noration  nf  th'xtt  rrMimiiinity,  there  was 
fcirmecl  in  Glasgow,  in  1879,  a  comtnisRion,  conBisting  of  Dr 
Cununiug,  Dr  PioTtering,  and  Tnysolf,  and,  with  the  permiwdnn 
of  tlie  Sohool  lloiinJ,  wo  visited  sevornl  schoolfl  and  examined 
upwurdtt  of  20UU  clitldcu.  The  resulta  of  our  examiualiua 
I  Hhnll  state  presently. 

Colour  hlincluess  may  be  either — 

lat.  Total  inability  to  discern  colours  (achroinatopsy) ; 

2nd.  Falso  vision  of  colours  (chromato-pseadopsis) ;  or 

3rd.  DifticuH  or  Uhititod  perception  of  colours  {dyBcHroraa- 
topsy). 

The  first  kind  is  very  rare.  Prof.  Wilson  records  a  case  of 
a  hooHB  piu'nt-or,  in  wlium  the  [lerceptinn  of  Ijlack  and  white 
Wiia  III!  tlmt  existed  to  ropresent  the  colour  sense.  Magnus 
also  has  lately  reported  a  similar  case. 

In  the  subjects  of  chromatn-psendopsis  there  is  either  au 
inability  to  discern  a  single  colour,  such  as  rod,  green,  or 
violet,  or  there  is  an  inability  to  discern  the  dilTerenco  between 
two  colours,  such  as  red  and  green.  Among  the  forma  of  tho 
defect  which  are  niost  froquoutly  met  with  may  be  mentioned 
the  following ; 

1.  Blindness  to  gToen. 

2.  Blindness  to  green,  and  deficiency  iu  distinguisliing  i*ed. 

3.  BliudnctsB  to  both  green  and  red, 

Blindness  to  violet  and  itei  variuLius  is  less  frequent.  In 
our  examination  we  have  only  met  with  one  case  iu  which 
neither  bine  nor  violut  could  bo  soon  iu  the  spectrum. 

Caaea  of  bluntnoss  of  perception,  on  the  other  hand,  are  of 
comparatively  frequent  occnrn^nco.  It  I'a  only  right,  there- 
foro,  that  the  public  should  be  impressed  with  the  fcwrt  that, 
including  all  varieties,  colour  bliudnosa  is  of  more  oommoo 
occurrence  than  is  genertilly  suppoeed.  We  were  astonished 
indeed  to  find  thonumborof  cases  which  obtruded  themselves, 
as  it  were,  apon  onr  notice. 

Caufc. — Borne  ca^es  are  caused  by  disease,  but  generally 
the  defect  is  congenital,  aa  inberitDuce  transmitted  from 
maternal  relations.  It  is  most  probably  due  to  the  inter* 
marriage  of  cousins  or  other  near  rvIaiiouB,  and  this  ia  vety 
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litofytbo  roaaon  why  Quakora  farniah  a  large  contingrpnt  o£ 
colour  blind.  Dr  WilBon  records  sbt  males  iu  one  family — 
uncles,  nophows,  imd  cousins — who  wore  al!  markedly  colour 
l]litid,  and  tt>  whom  the  dofcot  Imd  descondiHl  From  thoir 
matemnl  nuclo.  'I'heyall  belongotl  to  tho  Society  of  Friends. 
Ono  of  them,  a  minister  of  that  body,  bought  for  his  wife  a 
bottle-green  dross,  and  for  himself  a  coat  of  bright  scarlet, 
inntcad  of  tho  convoatioiia!  drab  of  the  Society. 

When  colour  blindiii'SH  is  causyd  by  diseaae  it  may  be  cured, 
but  whca  it  is  congenital  it  is  incumblo. 

Seeing  tbnt  tho  peculiarity  of  moat  colour-blind  people  is 
to  mietakc  red  for  green,  or  to  i^oro  a  certain  shiide  nf  red 
altogether,  and  to  tnko  green  for  yellow,  the  subject  assumes 
a  practical  importance  in  counection  with  railway  signals  and 
lights  in  Railing  vessels,  steamers,  and  lighthouses.  Kod  and 
groen  being  uf  necessity  tho  very  colours  uKed  in  milways, 
sailing  vessels,  and  steamers',  as  well  ii«  in  lighthouses,  a  colour- 
blind person  may  bo  the  engine-driver  of  a  train  running  a 
mile  a  minate.and  thns  the  passengers'  lives  may  depend  upon 
bis  clear  perception  of  tho  diffei-ouce  between  a  red  and  green 
light.  He  may  mistako  the  danger  signal,  red,  for  groy  or 
white,  or  when  it  appears  black  ho  may  not  a^e  it  at  all,  and 
he  mny  take  the  green  for  the  yellow  or  safety  signal;  or  ho 
may  he  the  pilot  on  a  steamer,  and  cannot  say  whether  the 
light  directly  ahead  of  him  is  red  or  green,  and  hence  cannot 
steer  bo  aa  to  avoid  a  collision. 

It  may  well  be  neked,  How  is  it  possible  for  a  colour-blind 
engine-driver,  tor  instanco,  to  perform  his  duty  for  any  length 
of  time  without  esposiug  his  deficiency  T  But  the  explanation 
given  by  Holmgren  is  simple  when  wo  remember  that  a  colour- 
blind person  may  cotno  to  distinguish  between  red,  green,  and 
white  lanterns  or  Bags,  and  even  learn  to  call  them  by  their 
right  names,  wliilst  ull  the  time  it  is  not  oulour  which  he  sees; 
he  only  differentiates  by  the  degree  of  intensity  of  light.  Tlio 
green  is  to  him,  as  also  to  tho  normal  eye,  tho  deepest  and 
darkest ;  the  red  is  the  must  brilliant.  As  to  the  lanterns,  the 
rod  blind  always  recognises  the  red  light  by  its  being  darker 
than  tho  green,  and  the  yellow  by  its  being  clearer  and  more 
brilliant.     Tho  green  blind  distinguishes  also  the  red,  which 
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ho  finds  more  Tirilliant  thnn  the  green.  In  short,  the  colour- 
blind person  supploinentH  his*  defcctivo  vision  of  colour  by  all 
secoudary  aids.  He  trains  himself  to  notice  differences  which 
escape  moKt  other  uyea ;  thu^e  diituroucc*s  serve  hiia  iu  liou  of 
colour.  That  is  the  reason  why  collisions  do  not  daily  occur 
on  milwiiyH  and  at  sva  from  mistiikos  made  by  coluur-hliod 
officials. 

TejsU. — From  the  preceding  remarks  it  will  be  evident  that 
all  oxaminations  based  on  the  naming  of  colours  arc  no  tuKts 
at  a\],  for  a  ])er8on  may  be  deficient  in  hiH  colour  vociibu- 
lary,  and  ypt  hiivo  an  acnto  perception  of  colour,  whilst  another 
may  hiivo  learned  to  attach  the  projior  unnies  to  certain 
colours  which  ho  does  not  see,  bat  of  which  he  judgos  by 
the  degree  of  Inminoaity.  Hence  alao  the  reading  of  Snellen's 
coloured  test  Ly])e«  and  Scilling's  red  types  on  green  ground, 
Ac.,  can  provo  nothing  in  regard  to  colour  perception. 

The  test  now  generally  couwidcTiid  the  rxperivmn  t»m  rnirix  is 
that  originally  proposed  by  Wilson,  and  elaborated  by  Holmgren. 
It  consists  in  matching  coloured  skein  worsted.  You  ahow  a 
certain  colour,  which  the  person  under  examination  is  required 
to  match.  It  is  iieiial  to  begin  with  green  and  its  shades,  then 
go  ou  to  yellow,  blue,  and  red. 

Cohn  and  Jeffries  regard  it  as  a  positive  proof  that  a 
person's  colour  perception  is  normal  whon  he  csn  match 
coloured  worstod  put  before  him.  MngnuB,  who,  however, 
did  not  trust  to  this  method  alone,  and  added  the  spectro- 
scope test  to  it,  examined  6500  persons,  regards  his  method 
as  an  absolute  tost,  and  recommends  its  general  adoption 
throughout  Germany. 

Stilling  also  does  not  think  the  wool  test  quite  reliable. 
1  have  come  to  the  samo  conclusion  after  careful  trial. 
I  have  found  tbat  in  some  undoubted  cases  of  colour  blind- 
ness the  colours  are  easily  matched.  To  render  this  iesl 
of  any  vtilue  at  all  Vie  colour  should  be  matched  wtten  Ken 
at  a  distance.  Alter  having  tested  a  large  uumbor  in  tha 
lisnaL  way  I  had  to  abandon  it,  and  rCJiorted  to  examination  in 
the  following  manner : — First,  the  person  looked  through  the 
Bpoetroscopfi,  and  was  then  asked  to  pick  out  from  n  he&p  of 
coloured  worsteds  the  exact  colours  he  saw  in  it;  next,  he  was 
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asked  to  match  colours  held  up,  one  after  another,  at  a  dis- 
tADCo  of  six  feet  frum  him.  1  have  no  hesitation  in  Baying 
that  thin  test  is  perfectly  reliable.  Goethe  Raid  :  "You  cannot 
reason  Cor  any  length  of  time  with  an  intelligent  calour-bliud 
man  ua  culuurs  without  ruuuiii^  the  riek  of  getting  cnuty  ;*' 
but  the  examination  conducted  in  the  manner  juiit  indicated  is 
Bometitnea  highly  amusing. 

The  requirements  previoualy  mentionod  for  pmi^iiring  the 
spectrum  not  being  alwayis  at  our  disposal,  au  iiiNtnimeiit  culled 
the  fpeeirutcope  hiuj  been  devised  for  the  purpose.  It  conBists 
of  the  following  parts  : 

1.  A  toloKCopo  with  a  positive  eyepioco  on  one  end,  and  a 
slit  regulaUni  by  a  arrow  ou  thf  otlior,  which  is  directod  to  the 
sun,  or  other  sourco  of  the  light  we  wiah  to  examino. 

2.  A  compound  prism,  consisting  in  all  of  five  prismfl,  to 
give  a  considerable  dispersive  power,  so  as  to  Bcparate  the 
different  colours  of  the  spectrum  as  widely  a»  pOBsihIo. 

3.  A  collimator,  which  \»  a  contrivance  to  render  raye  from 
a  nlit  parallel,  by  means  of  a  lens  plucod  at  its  own  fooal  dis- 
tance from  the  slit.  The  raya  are  thpr(d>y  filtered,  as  it  were, 
to  prevent  the  mixture  of  rays  of  different  colours. 

Mr  Browning,  who  makeo  spoctroBcopos  of  great  precision, 
htta  constructed  for  uiu  au    iuistrumeut  (Fig.    104J  specially 

Fm- 104, 


adapted  for  detecting  colour  blindness.  U  has  a  second  slit, 
which  moves  in  the  Cocuh  of  the  pOHibive  eyepiece,  aud  a  slight 
movLMnent  of  this  adjusts  the  instrument  for  giving  an  isolated 
ray  of  any  particular  spectral  colour. 
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ToIaI  Dumbur  examined    .  2134 

Colour  lili'nd     .         .         .    23,  or  1*31  per  cent. 

Blunt  of  perception  .  143,  op  6"70         „ 

Examineii  with  spectro- 
scope, and  at  a  distance 
of  six  foet  from  tho 
colour  to  be  matched    . 

Colour  blind    . 


308 
12,  or  3 


The  subjects  examined  woro  all  boys,  for  femulos  are 
ffenerally  coosiderod  to  be  rarely  deticiont  in  coloar  percep- 
tion. Wlicther  it  id  really  tbo  caeo,  or  whctlier  tbey  are 
mcro  apt  to  conceal  the  defect,  is  nnccrtain.  We  have,  how- 
over,  found  in  tho  case  of  one  colour-blind  boy  tlmt  hia  sister 
is  also  colour  blind. 


CoMPJlElTIVB  SrATIBTICa' 

ProfoRsoT  Wilson,  of  Edinburgh  .  5'8    per  cent. 

Dr  Stilling,  Cosscl       .        .  .5-0  „ 

Prof eMor  Dondora,  Utrecht  .  6*6  „ 

Dr  Magnus,  Breslau    .         .  .  3'27  „ 

Vr  Cohn,  Breslau         .         .  .30 

Professor  Uolmfjren,  Sweden  .  3'25  „ 

Br  Jeffries,  Boston      .         .  .  5"0  ,, 

Dr  Frerisj  France        .         .  .  8'I8  „ 

Dr  Farre,  Lyons  .         ,  .  9"33  „ 

Glasgow  Commission  .        .  .  3*0  „ 

In  conclusion,  I  would  remark  that  it  would  bo  deoimble  to 
hnvo  hung  up  iu  schools  diagrams  of  the  spectral  colours  and 
Bculca  of  various  shades,  to  accustom  the  eyee  of  tho  young  to 


'  Tlie  difference  in  the  rnulta  obUiii«d  by  the  various  writers  is 
easilT  expUunvd,  whcm  we  he»r  in  miDd  that  none  of  them  Uiko  co)fni> 
xiLucti  ill  dy«cbroioiiU>p8;.  Some  of  tbvm  take  Uuutiivtia  nf  pcrccpciuo 
for  colour  blindaeiis,  wliilt;  ulbers  disregard  it  altugcthcr. 
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them,  for  jast  fu  tho  oar  may  bo  trained  to  tho  perception  of 
musical  sounds,  so  a  {^eat  iWl  may  !)b  done  in  tho  way  of 
educating  the  eye  in  the  appreciation  of  the  finer  ehadca 
of  colour,  altliough  colour  blindness,  whea  congonitBl,  is 
incarablo. 


Pbbiphsric  ViaiON  and  thi!  VrsnAL  Field 


In  the  preceding  leeturos  I  havo  almost  exclusively  rofcrrcd 
to  vision  as  tho  result  of  imajpfCB  of  objects  formed  on  the 
miicula  lute».  Though  it  is  tho  most  sensitive  part  of  the 
retina,  vision  is  not  entirvly  confine*!  to  this  van  spot,  but 
extends  more  or  less  over  the  whole  retina,  which  surrounds 
tho  miLCuU  fur  a  consideralilo  dintaueo  on  all  tiidoR.  In  addi- 
tion, therefore,  to  dinxt  or  central  vision,  we  have  indired  or 
peripherie  vision.  From  what  I  lxu.vc  already  said,  you  will  under- 
stand that  poriphcric  vision  is  that  in  which  the  imag-o  is  formed 
on  some  part  of  the  retina  lying  outside  of  the  macula,  while 
the  oxiii  of  the  eye  is  kupt  directed  to  some  fixed  point,  called 
the  puint  ofjfx'ition,  Tho  whole  spiico  by  which  the  eye  can 
see  while  its  axis  is  so  kept  Bxod  is  called  i\mju-M  ufvUian  or 
the  vimiai  fiAil. 

NotwitlistandiuR  its  indistinctness  and  imperfection  when 
compared  with  central  vision,  peripheric  vision  is  of  very  great 
practical  importtiuce.  Cor  by  it  we  can,  while  keeping'  tho  eye 
fixed  on  one  object,  see  at  the  same  time  other  objects  around 
us,  and  without  this  much  of  tho  common  work  of  daily  life 
would  bo  impoBsiblo,  or  at  leii«t  renderod  much  more  difficult 
for  lis.  Without  it  we  should,  for  example,  be  oblijyed,  in 
walking,  to  keep  onr  eyes  fitted  upon  the  ground,  and  should 
then  be  uuablu  to  perceive  many  obstacles  wliich  might  lie  in 
our  way,  or  dangers  which  might  threaten  us  on  either  hand. 

In  4iplithalrnlc  practice^  too,  the  examination  of  tho  visual 
field,  lioth  as  to  its  limits  and  functions,  is  of  very  great 
importance. 

There  are  in  common  use  two  metliods  of  fixing  the  limit!! 
of  tho  visual  field.  Tho  one  goncrally  recommuuded  is,  that 
the  observer  place  his  eye  iu  the  same  horizontal  piano 
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wilb  the  eye  to  be  examin&d,  and  make  tlie  patient  direct 
hia  left  e.vo  upon  the  observar's  right  vyv,  or  tncv  ivriia, 
tlio  other  eyo  of  oach  person  being  kept  closed.  The  obseiTer 
moveti  a  Buitable  ohjuct  midwaj  botwoeu  the  two^  and  moan- 
while  watches  that  the  paticDt  keeps  his  eye  steadily  fixed  on 
that  opposite  to  it.  He  can  thus  fix  the  limits  of  iht;  pi^ticnt'a 
field  of  vifiioo,  and  at  the  name  lime  compare  it  with  hia  own. 

For  thu  Boc'tHul  ittothod  of  examination  thoi-e  is  placed  perpen- 
dicularly oppusilu  the  patient  a  board  with  a  large  sheet  of  blao 
paper  attached,  on  which  there  is  placed  a  distinct  fixation- 
object  at  the  centre.  While  one  eye  is  kept  closed  and  the  other 
steadily  looking  at  the  object  in  the  centre  of  the  board,  a 
piece  of  chalk  or  a  wliite  ball,  fastened  to  the  end  of  a  long, 
thin,  dark  rod,  is  moved  from  the  centre  outwards,  and  the 
point  marked  at  wliich  the  patieut  first  fails  to  ditjlinguish  it. 
This  is  done  in  a  number  of  directions  from  the  centre,  and 
then  the  points  bo  obtained  are  united  hy  a  continuous  curve, 
which  is,  in  fact,  the  boundary  of  the  field  of  vision. 

It  has,  however,  been  proved  that  both  of  these  methods 
fail  iu  point  of  sufficiency  and  precision.  If  you  keep  one  eyo 
fixed  on  a  linger  of  your  left  haudj  and  then  move  a  linger  of 
the  right  away  from  it  iu  the  arc  of  a  horizontal  ciitite,  you 
will  at  onco  convince  yourself  that,  with  a  normal  eye,  it  is 
possible  to  distinguish  Timvemeiib  through  an  angle  of  90°  or 
even  more.  Now,  a  line  from  the  eye  at  an  angle  of  90°  with 
the  visual  line  will  be  parallel  to  a  plane  placed  as  duscnbed 
above,  and  thereforo  it  is  impossible  to  mark  on  such  a  plane 
a  point  corresponding  to  any  objuct  seen  in  this  line.  And 
not  only  is  this  plane  insutbcient  for  ma])ping  the  visual  field, 
bat  alao,  so  far  as  it  goes  even>  it  la«>ks  in  correctness,  for  on 
BQch  a  plane  the  further  you  remove  the  tcat-objoct  from  the 
centre  the  greater  does  the  distance  between  the  objecL  and 
tho  retina  become,  and  this,  too,  iu  constantly  increasing  pro- 
portion the  fnrther  yuu  advaiico.  Up  to  an  angle  of  45"  thoso 
differences  may,  fur  pmctical  purposes,  be  neglected,  bol 
beyond  this  they  bocome  so  gi'cat  that  any  comparison  betweon 
direct  and  indirect  vision  by  such  a  method  would  be  quite 
misleading. 

Jt  will  bo  evident  from  what  has  been  said  that,  to  remedy 
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tliese  <3efect8,  a  sphere  niuat  be  substituted  for  a  plane.  Wa 
tbuH  cuHuro  that  the  objuct  ih  always  at  the  same  distance 
from  the  retina,  and  can  aUo  extend  uur  c^iamination  far 
beyond  what  ia  posniblo  by  moans  of  a  piano.  On  this  prin- 
ciple Fitrster  cniiftnictod  the  jw^n'mi'iin',  an  inRtriinipnt  by 
means  of  which  alone  the  field  of  vision  can  be  satisfactorily 
examined.  It  is  to  Forstcr  that  wo  are  indebted  for  this 
Vidtiable  method  of  examinutioD.  Landolt  has  simpliiied 
this  instrument,  and   Fig.  1U5  i-opreseatfl  it  as  modified  by 

Fjo. 105. 


him.'  Tlie  moat  important  part  of  it  is  a  band,  of  the  form  of 
a  eemi-circumference  of  a  circle,  of  a  dnil  black  colour  inside, 
and  fixed  at  its  apex  on  a  pivot^  so  that  when  turned  round  it 
describes  a  bemiHpheru. 


'  The  firat  ing«niona  mBtniTncnt  for  field  tolciDg  deviBcd  in  tltin 
conntry  was  that  of  Dr  Aduma,  nf  Maid>tua« ;  it  bas  the  form  of  a 
Bnidenell  Carter  has  conetrwct€d  a  useful  and  portable  inatrn. 
ant  in  tbe  form  of  a  <iua<lraQt. 
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■  I'Vom  ft  common  base  riao  two  supports  (a  ami  »,  Fig.  105). 
Ni'Jir  tho  Uip  ni  it  \»  the  pivot,  on  cttin  cad  of  whicli  is  huiij^ 
tho  BTc  (p),  withafixfltinn  object  at  its  centra,  and  to  the  other 
end  is  attached  a  pointer,  wliich  tmvebi  rouud  tho  small  dial 
(i)  us  tbi!  arc  (p)  ie  turned  round.  The  arc  (r)  is  dirided  into 
dcgreus,  niimborcd  from  0^  iit  thu  apes  to  9(f  at  either  extre- 
mity. For  about  20**  ou  ench  side  of  the  centra  half  degreea 
are  marked,  so  thnt  delicAte  mwtauroniDnts  may  be  made  in 
tlio  noigbboiirliood  of  tho  macula.  The  dial  x»  aimilnrly 
divided,  80  that  the  inclination  of  p  to  vortical  meridian  can  at 
once  I>c  read  oft  upon  it.  Tho  other  support  (b)  at  its  upper 
end  btmds  slightly  backwards,  and  this  part  ought  to  reach  to 
the  lownr  edge  of  the  orbit  of  thu  eye  andor  cxamiuatiou.  As 
part  of  the  sumo  support  there  is  au  ailjiistidile  rest,  with  a 
depresaion  ou  e£u;h  side  for  tho  chin.  If  thu  left  eye  is  to  bo 
examined  the  chin  mast  rest  in  the  deprc«5tan  on  tho  ri^lit 
side,  and  (ho  rest  is  moved  np  or  down  till  the  extremity  of  R 
touches  the  lower  orbital  wall,  »o  tliat  the  centre  of  the  eye 
may  be  at  c,  the  centre  of  the  hemisphere  described  by  P. 
The  object  (whitn  or  colourc-d  paper,  figni-e,  or  letter)  is  placed 
in  a  ^rnfdl  frame,  with  a  posterior  arm,  M'hieh  points  out  the 
number  of  ilegroes  on  the  outer  side  of  tho  arc. 

In  using  this  inatrumcnt  tho  observer  first  fteoB  that  the 
patient's  head  in  properly  placetl,  so  that  the  eye  to  1« 
examined  is  exactly  in  the  ceutrc  of  tho  sphere,  the  other  ejo 
having  boon  covered  with  a  bandage.  He  then  places  hini> 
self  behind  the  perimeter,  and  directs  the  patient  to  fix  the 
white  spot  in  t.hc  ci-'uii-e  of  the  aiT,  and  watches  that  the  eyo 
does  not  move  during  examination.  Tho  aiv  having  been 
placed  in  tho  meridian  to  be  examined,  tho  tesrt-object  is 
slowly  advftTicetl  along  the  arc  from  the  extremity  towards  the 
Centra,  until  the  oyc  undor  cxaniinntion  can  clearly  dinttn- 
guish  it.  Iliis  point  marhi^  the  limit  of  the  vikuhI  field  in  this 
direction.  The  snme  thing  is  now  done  from  the  other  extre- 
mity of  tho  arc,  and  then,  by  changing  tho  inclination  of  the 
arc,  othor  points  arti  similarly  got  for  other  meridians. 

It  is  generally  snfficient  to  examine  four  meridianK,  viz.  the 
vertical  and  horizontal,  and  those  midway  between  and  inclined 
to  them  at  an  angle  of  45". 


Eight  Eye. 
Fia.  107. 


Ill  tao 

Left  Ey«. 


1 


'  From  Mii^ub'  '  OplitliftlmoBcopiacher  Atliis.'  The  fignrcB 
rcpre«6nt  the  QOmial  iidd  of  Tision,  the  average  of  a  large  nuiubcr  of 
pcreont  exacuLQcd  hy  Ftimter. 
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In  this  wfty  eight  poiuts  am  got,  wliicK  can  bo  la»l  down  on 
a  diagram,  such  a.s  in  Fijfs.  100  aiiJ  107.  The  centre  of  this 
diagram  correspouds  to  tho  poiut  of  fixation,  and  rouad  it  aro 
a  number  of  concoDtric  DtrcleH  cut  hy  Hcrcral  dinmcters,  at  ilio 
extremity  of  each  of  which  is  a  numhcr  indicating  its  inclina- 
tion to  Ihu  vertical  inoridiun.  Tliift  number  corrosponds  to 
tbo  same  one  on  the  diul  of  the  perimeter.  Tho  diamotonij 
again,  are  divided  at  intorvala  of  5°  from  tho  centre  (0*^  to  tho 
citreiuity  at  each  side  (yf^,  and  these  divisious  correspond  to 
iboKO  on  the  outer  side  of  tho  arc  of  tho  perimeter. 

Tho  number  of  degrees  obtained  by  means  of  the  perimeterj 
for  each  meridiiin  are  then  marked  olT  on  the  corrosponding* ' 
diametorB  of  the  diagram,  and,  by  joining  these  points  by  a 
continnoiia  curve,  wo  obtain  an  oxncfc  map  of  the  field  of  vimoo, 
showing  its  bmits  in  every  direction.  It  is  usual  to  place  the 
diagrams  for  the  right  and  left  eyes  side  by  side  on  the  same 
rtheot  of  paper — that  for  the  right  eye  on  the  right,  and  that 
fur  the  left  on  the  left  hand.  Those  dingramB  can  eatiily  be 
copied  by  ineima  uf  tracing  paper,  and  any  number  of  them 
go  obtained. 

Such  diagrams  show  that  tho  visual  field  is  not  circular,  as 
we  might  expect,  but  extends  further  on  the  temporal  and 
lower  sidea.  The  uasal  and  upper  portions  are  moro  limited, 
and  this  in  principally  due  to  the  iuterpoHition  of  tbo  superior 
cdgo  of  tho  urijit  itnd  tho  bridge  of  the  no«o.  But  Landolt 
has  proved  (and  his  conclusions  have  boeu  confirmed  by  I)on- 
dere]  that  this  limitaticm  of  tho  ^old  i»  partly  duo  to  tho  fact 
that  the  retina  does  not  come  so  far  forwai-d  on  tho  ootor  as 
on  the  inner  side  of  tho  globe,  and  also  that  the  former  part 
i«  lese  1186*1  than  tbo  latter.  Tn  indirect  visEtin  we  look  to  tho 
loft  tiide,  for  example,  with  the  iuLerual  portion  of  the  retina 
of  tho  loft  eye,  and  not  with  the  external  part  of  that  of  the 
right,  and  I'loo  vcrsti.  Tho  parts  of  tho  retina  which  aro  thna 
loss  used  are,  as  a  conscquonco,  leas  perfectly  doveloped,  and 
thua  we  have  a  corresponding  limitation  of  tho  visaal  field. 

To  doteriiiiuo  the  percepiion  of  colours  of  the  same  parts  of 
tho  retina,  wo  introduce  into  tho  frame  of  the  perimeter 
variouely -coloured  papers,  and  move  them  along  until  tho 
oolouni   bo   roDogniscd,     The   curves  bo  obtained   are   quita 
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different  from  the  curves  got  wlieti  oxaiuiumg  by  ordiuary 
white  light. 

Tho  oye  cau  recognise  the  movoraonte  of  olijouts  near  tliu 
extramitiofl  of  tho  porimoter  lung  ImFom  it  can  diHtinguiah 
their  colours.  BUie  covers  the  largest  field;  in  fact,  ita  field 
oxtoiida  nearly  up  to  the  liniitti  of  the  general  vii^ual  field.  lied 
comes  next  as  to  the  ease  with  M'Lich  it  can  bo  distinguiehudj 
and  a.|j]iL'iir8  firKt  iih  black,  then  deep  brownj  brown,  and  finally 
red.  Tho  field  uf  green  is  atill  more  liniitod.  It  first  appears 
a^  white  or  grey ;  then,  nearer  the  centre,  bright  green  appears 
yellow,  and  deep  green  greyish  bhio. 

Fig.  108  shows  you  the  curves  which  mark  tho  limits  of  the 
visual  field  of  these  thruo  colours.     Tho  tipuco  cuinpri^ud  within 
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eacli  curve  indicates  the  colour  of  the  test  square  which  has 
Ikjou  employed. 

The  periphory  of  tho  retina  is  uot  achromatopic,  as  has  been 
aiippoKod;  for,  by  examination  of  tho  retina  in. a  dark  room, 
hy  isolating  the  colours  of  a  solar  spettniin,  uhtniiied  in  tho 
ordinitry  Wiiy,  and  letting  them  fall  on  tho  periphery,  Lan- 
dolt  has  proved  th»t  all  colours  are  recognised  up  to  the  limits 
of  thu  field  of  vision,  if  tboy  are  uf  sufficient  intensity  and  size. 


APPLtCATION    or   THE    PERIMBTEB 


aud  have  the  proper  contrast  with  the  backgroantl  or  with  tlio 
goneral  illumination. 

After  having  dotorminod  tho  limits  of  the  visual  field  we 
next  ascertmn  if  there  (icist  Any  defects  or  scotomata  within 
the  field,  aud  tuark  thoir  positions  on  the  diagram.  One  of 
those  defects,  which  1  hiive  already  iodicated,  ia  pUywological, 
via.  the  one  corroBpoudingjto  the  ontronoe  of  tho  optic  nerve, 
known  cut  the  blind  »pnl,  or  fifarutttfi' n  apat  (p.  8).  Ah  the  optio 
diitc  is  on  the  inside  of  and  a  little  above  the  macula,  the  corre- 
ttpojidiiig  defect  in  the  visual  field  lies  outward*  from  and 
slightly  below  tho  point  of  fixation,  lu  the  emmetropic  eye  it 
isgenot-alty  15*^  outward  and  :j~  behiw,  but  Landoltaud  Dobro- 
wolaky's  expcrimeata  have  proved  that  the  interval  is  greater 
in  hypermetropic  and  smaller  in  myopic  eyes. 

The  examination  of  the  visiia!  field  is  of  special  importanoo 
in  connection  with  interual  eye  affections,  whether  of  the 
r^horoid,  retina,  or  of  the  optic  nerve  as  tho  result  of  cerebral 
and  spinal  distiasos.  For  whoa  au  affection  of  tho  ocuIrt 
Hysteiii  18  8ymi»toniatie  of  «uch  casea,  you  will  always  find  tho 
first  indication  in  some  irregularity  of  the  6Dld  of  vision. 

a.  TlmSj  in  choroiditis  diist^iuinata  there  is  usually  some 
alteration  of  the  rottna,  which  gives  rise  to  scotomata, 
Bvon  at  the  begiuuiug  of  this  disease  tho  perimeter  shows  tho 
boundary  of  the  visnal  Hold  to  bo  very  irregular,  or  with  sco- 
touuita  seattcrod  round  the  periphery.  For  this  examinatiun 
all  coloura  of  tot)t-objects  used  with  the  perimeter  will  not 
aerve  tho  purpose  equally  well.  The  scotomata  are  much  more 
clearly  seen  when  a  paper,  for  uxiunple,  grey  or  red,  is  used 
which  does  uot  contrast  so  strongly  as  white  with  the  dark 
background  of  tbo  arc. 

b.  In  gl't.uf-Qwa  which  I  have  already  dincuasedj  the  exami- 
nation of  tho  visual  field  is  very  UBefal.  For  while  we  have 
other  symptoms,  especially  tension  of  the  eyeball,  to  guide  U8> 
still  in  glaucoma  ttimplex,  where  excavation  oftou  takes  placo 
beforo  there  is  any  appreciable  differeuce  to  tho  sense  of  touch, 
tho  perimeter  comes  to  our  assistance.  At  the  commencement 
of  this  disease  there  is  a  marked  diminntion  of  the  visual  field, 
tho  limitation  being  principally  iu  the  inner  and  tipper 
portions. 
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e.  In  detachment  of  the  retina  also,  tliough  we  may  imagine 
om-selvRs  indepeudent  of  any  extraueous  assistance,  because 
tho  ophthalmoscopw  sliowti  tbo  detacUmeutf  yot  tho  porimoU-'r 
more  cloarly  reveals  tho  amount  of  mischief  done.  Vision 
being  noooHsorily  abolished  in  tho  part  of  Iho  retiua.  affoetod, 
thoro  will  he  nn  exactly  corresponding  limitation  of  the  visual 
fiold,  BO  that  the  progress  of  this  disease  con  bo  distinctly  made 
out.  A  comparison  of  the  results  of  perimetric  and  ophthal- 
moscopic examiuutiou  wUl  also  aid  us  iu  our  prugiiouia.  Thus, 
for  exaniplo,  if  the  perimeter  shows  ns  a  greater  liinitatiun  oE 
the  visual  field  than  the  dctanlimont  shown  by  the  opthalmo- 
scope,  wo  have  in  thia  a  proof  that  still  more  of  the  retina  has 
already  lost  its  sensibility,  and  therefore  wo  may  oxpoct  an 
increase  cf  the  detachment.  But  if,  on  the  other  hand,  a  por- 
tion of  the  detached  retina  still  ret.%Lns  its  sensibLHty,  wo  may 
indulge  the  hope  tlmt,  by  pruper  trealmout,  tho  rt'tina  may 
resume  ita  ptaue  and  function.  Tho  perimeter,  therefore,  aids 
ns  in  our  decijiion  with  regard  to  tho  cxjwdioncy  of  oporativo 
interference. 

d.  Diffiftvnt  forniH  of  retinitis  may  be  recognized  by  the  dii- 
forent  ways  in  which  thoy  limit  and  change  the  form  of  tho 
visual  field.  Thua,  in  retinitis  pigiuiMitowi  ]>uriphtiric  vision 
is  first  lost,  while  in  retinitis  symptomatic  of  syphilis  and 
liright's  disease  central  vision  first  suffers. 

f .  The  same  moans  of  oxaniinatton  will  assist  ns  in  dtscaseg  of 
the  optic  nerue,  posterior  staphyloma,  enibolism  of  the  ai-teria 
centralis  reliuuj,  and  hyperKimia  or  h^moiThage  at  the 
macula. 

/.  Wo  can  also  oscertoin  by  means  of  the  perimeter  tho  exisb- 
enco  of  hiKHMrrhiLtjes  intu  tlm  retinnl  tisstie.  Those  haimor- 
rhages  toUlly  al>a!i«h  vittion  in  the  parts  of  the  rotina  covered 
by  them.ftud  therefore  we  havo.iu  such  cases,  fixed  scotomata 
in  the  visual  field.  By  noting  carefully  at  times  thu  position 
and  size  of  such  a  scotoma  we  can  measore  the  progress  of  tho 
disease,  for  so  long  as  it  coutiuuos  active  will  tho  boundary  uf 
the  scotoma  enlarge  and  ehange. 

g.  One  very  important  use  of  the  perimeter  is  in  the  diag- 
noflifl  of  diseases  nf  Uic  hraiu.  Ill  retro-bulbar  neuritisj  for 
example,  in  which  tho  ophthalmoscope  leaves  us  entirely  in  tho 
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(lark,  tho  perimoter,  oven  iu  caaos  in  which  the  disease 
EiiUowed  by  atrophy  of  tho  nei'vefi,  tlin  puriraoter  conieti  to 
oar  aid.  It  indicates  the  presence  of  this  affection  by  a  con- 
centric limitation  of  tho  visual  field,  aud  a  diminution  of 
risual  acuity. 

h.  This  iiuttrumoat,  af^in,  helps  to  guide  ua  to  the  special 
cause  of  atrophi/  of  (he  optic  difc,  which  may  be  the  reouJl  of 
vurioas  uorvo  diaoaspB.  Ceutral  vision  may  bo  lost,  bat  peri- 
pheric vision  preserved,  and  thon  the  prognosis  depends  on  tho 
perception  of  colours.  The  symptoms  are  favourable  if  tho 
visual  field  cif  all  the  colours  has  not  boon  much  alt'Crod,  or  if  it* 
Umitatiuns  do  not  currespond  with  those  of  the  general  visual 
field.  But  if  perception  of  colours  has  been  lost  in  a  con- 
sidorahlo  portiuu  of  tho  field,  if  Lhu  hiiunditrics  of  the  visual 
field  of  Lhti  coluura  show  the  some  irregularities  as  the  general 
field,  or  if  certain  colours  cannot  bo  at  all  recognized  by  peri- 
pheric vision,  the  case  is  proved  to  be  one  of  progressive 
atrophy. 

The  visual  field  of  culours  disappears  also  to  alcoholism,  in 
atasia,  aud  in  somo  aiffoctious  of  tho  spinal  cord. 


Orntt.emrn, — Tho  furm  uf  tlio  orbit  is  that  of  an  irregular 
quadrilaternl  pyraiuid,  with  the  bsiae  directed  forwards  and 
outwards.  The  orbit  boiiig  completely  filled  up  by  the  eye- 
ball,  the  mnsclus,  nerves,  vcsrtfls,  rind  tho  lachrymal  g-latid, 
the  giobo  cniiuot  perform  a  swinging  motion,  but  its  movo- 
mentu  aro  effected  by  displacemeat,  aunlugotia  to  that  of  tbe 
head  of  the  femur  within  the  acetabulum,  bo  that  when 
OUQ  uiuuclu  cuutructs  it>i  autagiiiuKt  in  tdungatud  tu  an  ei^ui- 
valent  extent;  the  fonn  of  the  oyehall  never  changes, 
and  there  is  always  equality  of  pressure  within  the  orbit. 
The  eyeball  moves  round  a  common  centre,  and  its  move- 
meiits  are  effected  by  six  muscles,  four  straight  and  two 
oblique.  They  all  take  their  origin  from  the  margin  of  the 
optic  foramen,  with  the  cscoption  of  the  inferior  oblique, 
which  ariMfs  fnim  the  floor  of  the  fore  part  of  the  orbit. 
The  recti  are  inserted  at  the  anterior  half  of  the  globe,  at  a 
distance^  on  an  average,  of  about  one  fifth  of  an  inch  from  the 
margin  of  the  cornea.  Near  the  conjunctival  cnl''tt'*itac  each 
muaole  receives  a  fibre-cellular  aheath,  part  of  a  meiubraue 
called  tho  "  capsule  of  Tenon,"  which  is  a  prolongation  of  the 
periosteum  lining  tho  orbit,  and  gives  off  an  aponeurosis  to 
cover  the  orbital  muscles,  on  the  substance  of  which  it  is  ulti- 
mately lost.'  The  capsule  boeomes  thiekeued  at  the  insertion 
of  tho  tendona,  whei-o  it  surrounds  them  like  a  fibrous  ring, 
producing  au  appeanince  an  if  the  tondous  spread  out  and 
coalesced. 

The  muscles  for  tho  rotatiou  of  the  eyobiill  are — uiternul 


'  A  complete  deacripiiim  of  Ttiuuu'v  capsule  is  tl'^ou  ^y  Rtchet. 
Anatomie  Cbirurgiculc,'  p.  325. 
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or  median  roctiis,  external  or  lateral  rectus,  superior  rcctng, 
aud  inferior  roctus,  anpt^rior  obli()uo  and  inferior  oblique. 
Fig.  lOP'  presents  a  front  view  of  the  normal  position  of  tho 
oyL'bull  and  muscles  iu  tlie  orbit. 


R« 


hp,  L<}Tatur  palpebr»  eaperbri*  cut  sliort.  Rn.  rectos  nap. ;  Rl,  r«otut 
infor.  i  m.  rectna  Int.;  Rm,  rectux  mvd.  Oa,  obUi^.  inp,;  Oi, 
obliq.  Inl.i  Tr,  trocbk-a- 

1,  The  internal  or  median  rectus,  tlio  strong-ost  of  all  the 
ocular  mnacles,  nriseei  in  frtmt  of  the  optic  foramen,  mid  runs 
parallel  to  the  internal  wall  of  the  orbit.  It  is  inserted  into 
thu  Bclertitic  liy  a  tendon,  whicli  forms  a  curved  Hue,  the 
summit  of  wliiuh  is  lit  front  and  on  theiiamo  level  acj  the  centre 
of  the  cornea. 

2.  Tlio  oxtornal  or  lateral  rectua  also  arittefl  from  the  optio 
foramen,  and  \a  inacrtod  into  the  sclerotic  by  an  arched  t«ndoD, 
having  its  centre  corresponding  to  the  horizontal  meridian  of 
the  eyeball,  heuco  the  action  of  these  two  muscles  ia  simple. 


*  From  ll«rke!.  "  Macroscopic  Anatomy,"    iu  *  Gracfe-Saeraisoli 
H»dbaob.* 
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the  internal  rectus  rotating  the  eyeball  inwards  and  the  ex- 
tttmal  roctoa  rotating  it  straight  Dutwards.  They  move  the 
eyeball  on  a  vertical  axis  without  the  slightest  deviatiou  uod 
without  iucUuiug*  tho  niurtdian,  which  reinaiuti  viTtica). 

3.  Thy  superior  recfne,  the  smallest  of  the  etniight  mupcles, 
arieeB  from  the  margin  of  tho  optic  foramen,  i-una  iwralUil  to 
tho  roof  of  the  orhitj  and  is  iiiaertwd  into  the  sclerotic  by  a 
curved  tendou,  whose  Buinmit  in  a  little  to  the  iuside,  heuce 
the  action  uf  that  muHulu  titrns  the  cornea  upwardti  onil 
slightly  inwards. 

■I.  The  inferior  rerr/wjt,  andiii^  fniiii  tlio  niurgiu  of  tho  f»iitio 
forauuiri,  in  also  ineertwl  into  the  Bcltsrotic  by  a  tendon,  whose 
apex  is  directed  slightly  to  the  ineide  of  the  verticjxl  moridian, 
hence,  when  it  contracts  tho  centre  of  the  cornea  is  directed 
downwards  and  sh'ghtly  inwards. 

This  Mouiewhat  irregular  action  of  tho  superior  and  inferior 
recti  muscles  is  corrected  by  the  action  of  the  oblique  muscles 
thus : 

5.  Tho  trnpi-Tiur  ohli'iue,  or  troehlearit,  is  a  narrow,  elongated 
muscle  arising  dose  to  the  margin  of  the  optic  foramen,  whence 
it  procooda  horizontally  along  tFie  inner  wall  of  tho  orbit  to 
the  inner  portion  of  tho  superior  margin,  where  it  ternjlnates 
in  a  tendon,  which  passew  over  a  pidley  (trochlea),  and  \m 
then  curved  out-wards  and  backwards  at  un  acute  angle 
towardB  the  eyeball.  It  passes  between  the  eyeball  and  the 
superior  rectus,  and  ia  inserted  into  tho  sclorotio  midway 
between  the  superior  and  external  recti  iiiUBcltw,  nearly  equi- 
diataut  from  the  cornea  and  entrance  of  the  optic  nerve. 

The  action  nf  llie  superior  oblique  is  to  draw  tho  superior 
extreuiity  of  the  vertical  meridian  inwards,  and  thus  incline 
the  conioa  downwards  and  outwards. 

6.  The  inferior  tihliquc,  tin  already  mentioned,  is  the  only 
muscle  of  the  eye  which  does  not  take  origin  at  tho  opex  of 
tho  orbit;  it  arises  from  a  minute  dopreseion  in  the  orbital 
plat«  of  the  superior  maxillary  bone,  just  within  the  anterior 
margin  of  the  orbit,  and  close  to  the  external  border  of  tho 
lachrymal  groove.  The  muscle  inclines  inwards  and  back- 
wards between  the  ittferior  rectus  and  the  floor  of  the  orbit, 
and  ends  in  a  tendinous  exjiausioii,  which  passes  between  the 
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external  rectus  and  the  eyoball  to  bo  inaorted  on  the  external 
and  posterior  aspect  of  the  globe.  The  convexity  of  its 
teudluoue  oxtruuiity  is  directed  upwards  aud  forwards. 

The  action  of  the  inferior  oblique  is  to  incline  the  vertical 
meridian  outwiirda,  and  turn  tlio  cornfla  upwards  and  out> 
wards,  tluiH  assisting,  in  concert  with  tho  superior  rectus,  in 
directing  the  cornea  straight  upwards.  It  is  evident,  there- 
fore, that  the  action  of  the  superior  rectus  and  inferior  oblique 
aro  antagonistic  in  this  respect,  the  formcn-  turning  iho  cornea 
inwards  and  the  liittur  outwards,  but  their  nnited  action  turns 
the  cornea  etniight  upwanls,  the  oblique  correcting  the  inward 
direction  of  the  siiporior  rectus. 

The  same  relation  exiHt«  between  the  inferior  rectus  and  hu- 
perior  obHf|uc ;  the  former  coiTocts  the  outward  tendency  of  the 
latter,  and  thus  OHsiats  the  eye  in  looking  straight  downwards, 

When,  therefoi-e,  tho  eye  looks  etraight  forwards  in  a  hori- 
Kuntal  plane  all  the  muticleH  are  in  ec|uilibriuni^  and  the  vertical 
meridian  of  the  eye  is  exactly  pt^rpondicular.  The  internal 
and  external  recti  muscles  rotate  the  eye,  tho  one  inwards  the 
other  oulwartls,  in  a  horizontal  plane,  the  superior  rectus  and 
inferior  oblique  i-otato  the  eyeball  straight  upwurds,  while  the 
inferior  rectus  and  Kuperior  oblique  rotate  it  directly  down* 
wards.  Tho  siinultanoous  action  of  tho  four  recti  muscles 
retracts  the  eyeball  within  its  socket. 

Tho  muscloa  direct  both  eyes  to  the  point  of  fixation  in  such 
a  manner  tlmt  the  imago  of  tho  object  falln  Himultaneonsly  on 
the  raaculae  of  both  eyes,  and  this  secures  single  visiou  with 
both  eyes,  for  although  each  eye  receives  an  image,  the  sen- 
sorium  perceives  only  one  object,  because  the  two  images  are 
formed  on  parts  of  tho  rctinto  which  are  identical  in  function, 
i.e.  they  receive  identical  and  simultaneous  stimuli.  But  if 
there  be  the  slightest  disturbance  in  the  innen-ation  of  either 
eye,  so  that  both  niaculiO  are  not  fixed  on  the  same  spot, 
double  vision  (diplopia)  is  the  result,  because  the  seusorium 
receives  the  sensation  of  two  distinct  images,  one  of  tho  heultliy 
imoge^  which  is  impressed  on  the  macula,  and  another^ 
called  tho  diseased  image,  which  is  conveyed  to  the  brain 
from  another  part  of  tho  rotina.  These  images  may  bo  either 
UoiTionifOiotte  when  thoy  are  conveyed  on  a  lino  with  the  per- 
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oepient  eyc^  or  they  may  be  cvog»ed  when  tha  pathological 
imago  eroBSPa  tbc  lioaUhy  iHiajj;i».  Piirtlicr,  tliciv  may  oittior 
be  on  the  satno  ItfviO  or  niie  above  Mie  olliyr.  'Hipso  subjec- 
tive symptoms  of  the  appearance  of  the  imnges  to  the  patient 
is  An  iTnportant  guide  to  na  in  determining  which  of  the  ocular 
muscles  is  affected. 

Fig.  1 10  gives  a  ditisoction  oi  the  muscleti  and  cerves  of  the 
oye-ball. 

Via.  310.' 


1,  Levator  palpchm ;  2,  Hupiprior  rectna;  3.  intornaJ  rectUB  ,-  *,  pxtomal 
rectus  {  5,  inferior  reel  iia ;  6,  inferior  obliiiti(> ;  A,  optic  ni>rvv ; 
B,  GasBera'  ganglion;  u,  inforiur  lunxilliirj  n>?rse ;  D,  siipurior 
maxillary;  E,  ophtbalaiia  branch;  F,  third  nerve ;  <i,  sixth;  H, 
carotid  aiterj. 

The  nerves  which  supply  the  mngcles  of  the  eyeball  are : 

a.  The  third  nerve  or  motor  oculi,  which  suppIicR  fivo 
muscles,  viz.  tho  auporior,  internal,  and  inferior  recti,  the  leva- 
tor palpebrce,  and  the  inferior  oblique.  It  gives  also  a  branch 
to  the  ophthalmic  ganglion  to  supply  the  sphincter  iridis. 

h.  The  fourth  (patheticus),  the  6niul]e»t  of  the  cranial 
uervee,  is  distributed  entirely  to  the  superior  oblique. 

f..  The  sixth  (abduccns)  is  entirely  distributed  to  the 
eactomal  rectus  muscle. 


'  Frum  Jamoin.  '  Anatomic  dvBcriptivc' 
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(I.  The  fifth  (trigeminns)  suppltea  the  oyebnll  with  gencriil 
sensibility,  and  its  ganglioaic  root  imparts  to  the  cjo  tactilo 
sensibility. 

The  third  nerve  (motor  oculi)  has  its  apparent  or  super- 
ficial origin  frum  the  inner  surface  of  the  cms  cerebri  in  the 
inner  peduncular  flpaco,  immodiatoly  in  front  of  the  pons.  It 
qnita.  the  arachnoid  inveatmpnfc,  pierces  the  inner  Inyor  of  tho 
dura  mater  close  to  the  posterior  cHnoidprocessj  aud  proceeds 
to  the  sphtinoidal  fissure,  lying  in  the  external  fibrous;  boundary 
of  tbo  oaTcruous  siaus,  and  dindos  near  tho  orbit  into  two 
partH  (an  upper  and  a  lowi'r)^  which  are  cunttiiuod  tuto  the 
cavity  hetweon  the  hemla  of  tho  external  rectus  musclo,  aud 
arc  separated  ono  from  the  other  by  the  noAal  branch  of  the 
ophthalmic  nerve.  The  npfif^t'^  the  smaller  part,  is  directed 
inwanl  over  the  optic  nerve  to  the  superior  rt-ctus  muscle  and 
to  the  levator  palpebno,  to  both  of  which  it  furnishes  branches. 
Tho  tmvftr  and  hirgor  portion  of  tho  nerve  separates  into  throe 
branches;  of  these,  one  reaches  the  inner  rectua,  another  the 
lower  rcctuB,  and  a  third,  the  largest  of  tho  throe,  runs  to  the 
inferior  oblique,  into  which  it  ia  distributed.  Tlie  third  gives 
off  a  branch  to  the  ophthalmic  ganglion,  whence  it  proceeKla 
to  the  ophiuctor  iridic  aud  tho  muscle  of  accommodation. 


Paralysis  op  toi:  TiriRO  Neeve 


This  may  ho  either  complete  or  incomploto,  and  either  one 
Or  more  brancheit  of  the  nerve  may  be  affected. 

WTien  there  is  complete  paralysis  of  the  third  the  tent 
enfvmUv  of  tho  sj'rnptoina  is  unmistakeable.  I'herc  ia,  in  the 
first  place,  ptcsis  (inability  to  raise  tho  lid),  and,  tho  eyebiUI 
being  entirely  under  tho  control  uf  tho  external  rectus  and 
inferior  obliqne,  is  directed  outwards  and  downwards. 
The  pupil  ia  dilatwl  aud  immoveable,  and  accommoda- 
tion is  abolished,  for,  as  you.  will  remember,  the  third  nerve 
snpplios,  not  only  the  sphincter  iridis,  but  also  tho  ciliary 
muacle.  The  symptoms  in  oomplcto  paralysis  of  the  third 
nerve  are  soon  at  a  glance,  and  do  not  reqnire  any  further 
investigation. 
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Incomplbtb  Paealtbib  of  thb  Third  Nbbvb 

The  patient  becomes  aware  of  this  affection  when  he  sees 
doable.  The  images  are  crossed,  i.  e.  when  the  right  eje  is 
affected  the  false  image  of  that  eye  will  appear  as  if  it  were 
on  the  left  side,  and  vice  versa.  To  prove  the  position  of  the 
image  jou  cover  the  right  eye  in  this  case,  with  a  red  glass, 
before  which  you  hold  a  lighted  candle  at  some  distance.  The 
patient  sees  two  flames,  a  red  and  a  white  one,  the  red  being 
to  the  left  side,  and  so  crossing  the  image  of  the  normal  eye. 

The  position  of  the  false  image,  as  I  have  jast  mentioned, 
being  an  important  indication  as  to  the  nerve  affected,  you 
will  notice  the  law  which  regulates  the  projection  of  the 
pathological  image  as  illustrated  in  the  following  diagram. 

Fig.  111. 


Let  r,  in  Fig.  Ill,  represent  the  right  and  squinting 
eye ;  I,  the  left  and  healthy  eye ;  o,  at  the  top  of  the  dia> 
gram,  the  point  of  fixation ;  m',  the  macula ;  and  c,  the  centre 
of  rotation.     The  image  of  o  is  formed  upon  the  macula  of 
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tho  loft  eye,  bnt  in  tho  right  eye,  the  mncula  havinff  shifted 
out  wari].<t  to  m',  it  is  formod  nt  o,  and  a  line  from  the  macuLi 
through  the  oodRl  point  would  cut  the  jjlane  of  the  object  of 
lixutiou  lit  ;r.  The  piiLicat  having  bvcn  uccutttomcd  tu  hare 
iuiugcs  of  objects  formed  oa  the  mucula,  iuiiv{»iiu-«  that  Ihn 
image  in  still  fni-iiir'cl  thcni;  tliis  in  r-qiiivHlent.  to  shifting  tho 
rnacnla  from  ut'  to  o,  and  conHei|uontly  tlie  iniiige  is  also  moved 
from  0  to  o'.  He  funcios,  therefore,  that  the  light  from  the 
object  in  cuming  iu  his  eye  ta  the  line  o'  o',  and  that  iho 
uhject  is  situated  at  the  point  o'  at  tho  top  nf  the  diagram. 
Ho  thus  sons  two  objocts,  rt  with  the  left  eye,  and  o'  with 
the  right.  In  tlio  squinting  eye  the  object  is  protected  in  tho 
direction  opposite  to  the  dcriation  of  the  cornea.  Thus  con- 
vergent strftbismns,  as  in  fig.  Ill,  gives  rise  to  homonymous 
diplopia;  divergent,  nn  the  eonLmry,  causes  crossed  images. 
In  paralysis,  when  the  cornea  is  turned  upwards,  the  fahia 
image  appears  below  thi!  real ;  and  when  the  cornea  is  turned 
downwards,  tho  fiilso  image  appears  on  a  lower  level. 

Yon  will  recognise  this  affection  by  tho  way  in  which  the 
patient  carries  his  head,  wbich  is  inclined  to  the  unaffected  side 
in  order  to  escape  tho  double  images.  Tho  movemuutti  of  tho 
eyeball  will  bo  disturbed  according  to  the  branch  of  nerve 
affected  J  thus,  when  the  intcmat  rectus  is  paralyzed,  and  when 
tho  patient  h>oks  straight  before  him,  theru  is  no  deviation,  but 
there  is  inabihty  to  look  inwards.  When  tho  superior  roctua 
is  affected  there  is  inability  to  look  npwards,  and  tho  image 
vf  the  affpctod  eye  is  crossed  by  and  is  higher  than  that  of  tho 
healthy  eye.  Again,  when  the  inferior  rectus  is  affected  and 
tho  eyeball  is  directed  upwards  the  patient  is  very  much  in- 
convenienced, for  it  interferes  with  looking  downwards,  which 
is  necessary  in  all  uecupattona,  and  is  princ]|«illy  effected  by 
this  muscle. 

Tho  inferior  obHcjne  is  very  rarely,  if  ever  affected  alono, 
but  generally  it  shares  in  paralysis  of  other  muscles. 

Gauge. — Complete  [uralysts  is  generally  due  to  disease  of 
the  nerve  at  some  part  of  ita  course  before  it  divides  into 
brancheB,  the  portion  affected  being  very  probably  that 
situated  within  the  cranial  cavity.  It  is  believed  that  the 
aheath  of  tho  nerve  becomes  thickened,  either  from  an  attack 
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of  rhpiiraatism,  or  from  syphilis,  or  from  &  toTnoiir  at  tho  bfkse 
of  the  brain,  chronic  meningitis,  or  it  may  be  tho  precursor 
of  lucomoLor  atajtiu. 

Tho  jirognosis  is  more  favourablo  when  tho  paralysis  is 
unaasociatcd  with  nno^thesia  of  tlio  skin  of  tho  face  of  the 
(tiime  siilu,  fjicitil  piinilyHirt  with  vertigo,  or  other  fiyniptoina 
which  point  to  centriil  lesions,  or  when  only  ono  or  two  of  the 
hranches  are  implicated.  It  h  more  sorioua  when  the  whole 
nerve  is  a0octed,  and  espechUly  when  a  part,  of  the  other  side 
of  tho  face  is  inrolvod,  as  it  implies  the  presence  of  ccrobral 
affection. 

Treahiient. — In  recent  casos  you  should  order  Balinc  pur- 
gativoB,  followed  np  by  iodide  of  potoBBium  and  bliBtora  round 
the  orbit,  and  watch  the  case  attontivcly,  to  make  sure  that 
the  affection  is  not  central.  WT-ien  this  is  fairly  established 
the  use  of  vapour  baths  and  the  innnction.  of  mercurial  oint- 
ment to  the  armpit  of  the  afffcted  side  yield  very  favounvblo 
resulis.  Tim  is  assisted  by  galvanism  applied  to  tho  closed 
eyelids  and  round  the  orbit.  I  Imvo  recently  seen  very  suo- 
cossful  results  from  the  use  of  vapour  biitlis  and  tho  oleats  of 
mercury.  These  results  are  so  striking  that-,  should  they  be 
maintained  and  wiicceodcd  by  others,  we  may  look  forward  to 
the  period  when  we  may  be  able  to  dispense  entirely  with  the 
internal  use  of  mercury  in  the  treatment  of  Bimilar  Bpeeific 
casos,  or  in  glandular  enlargements.  When  there  is  reason  to 
suspect  lesions  of  the  brain  we  must  abstain  from  vapour 
baths,  faradisationj  or  any  irritant  whatever,  and  treatment 
muBt  be  directed  to  tho  deeper  affection.  In  cases  of  old 
standing,  when  the  external  rectus  muscle  has  become  con- 
ti-acted,  or  the  internal  rectus  has  beon  atrophied  and  the 
eyeball  fixed,  an  operation  for  readjustment  by  tenotomy  may 
be  practised. 

Paralysis  or  thr  Fourtit  Nbbvr 


Tlio  fourth  nerve,  pathetic  or  trochlearia,  is  the  smallest 
nerve  derived  from  the  brain,  nnd  is  distributed  entirely  to  tlio 
superior  oblique  muscle.  Tlie  uerve  may  be  traced  backwards 
round  thopoduaclu  to  a  place  below  the  corpus  ([uadrigeoiiuus. 
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where  it  arises  froiu  tlio  upper  jiart  of  the  valve  of  Vions 
According  to  KOlliker,  the  fibres  of  ori^^nn  nro  divided  iindor 
tho  corpus  qoAdrigomiaas  into  two  bundles,  tho  anterior  being 
traceable  thmugli  the  Ititorul  wall  of  tho  aqueduct  of  Sylvins 
to  its  floor,  whero  it  arises  from  »  grey  nucleus  close  to  the 
middle  line,  the  posterior  bundle  being  derived  from  a  grey 
niicleii)*  in  tho  floor  of  tho  fourth  ventricle,  close  to  the  origin  of 
tlio  liEth  uorve.  The  roots  of  the  nerves  of  tho  opposite  sides 
are  connected  together  across  tho  middle  line  in  the  form  of  » 
white  band  orcunjiiiisHure  in  the  mibstanco  of  the  volum. 

From  the  remoteness  of  its  p1aco  of  origin,  tho  ptirt  of  thia 
nerve  within  tho  skull  is  longer  than  tluit  of  any  other  cranial 
nerve.  It  enters  an  apcrtnre  in  tho  free  "border  of  tho  tento- 
rium, outside  that  for  the  third  uervo,  and  near  the  poetorior 
dinoid  process.  Continuing  ouwnrds  through  tho  outer 
wall  of  the  cavoraous  sinus,  the  fourth  uervo  enters  the  orbit 
by  tho  8phenoid:i1  liRfiure,  and  above  the  muscles. 

In  tlio  orl)it  tlie  fourth  uttrvo  inclines  iuwarda  above  the 
iniLscles,  and  enters  finally  the  superior  oblique  muKle  »t  itii 
orbitAl  snrftiop. 

In  exiuninintf  the  eye  there  is  nothing  to  attract  the  atten- 
tion of  tho  physician  in  paralysis  of  the  pathoticus.  llic 
patient  sees  perfyclly  well  when  looking  atnii^lit  befi>ro  him, 
yet  the  syrapt-oms  are  peculinr  and  uninistakeable: — 1.  Tlie 
patient  carries  hia  Imad  downwards,  and  to  the  healthy  aide, 
in  order  to  avoid  iw  much  as  jiossible  looking  downwurds  iMid 
inwards.  2.  There  is  no  double  vision  when  the  patient  looks 
straight  before  him,  but  only  when  he  looks  downwards,  shuw- 
ing  at  once  pamlysi-s  of  the  mnscloa,  which  rotate  the  eyeball 
dijwuwanls.  8.  The  patient  finds  g^reat  difficulty  in  walking 
on  uueveu  ground  or  in  asceudiag  a  stair.  4.  When  the 
faoalthy  eye  in  covered  with  ground  glass,  and  the  paralysed 
eye  fixL'd  upon  an  object,  the  normal  eye  ia  directed  down- 
wards and  inwards  at  a  greater  angle  than  the  angle  of  dis- 
placement of  the  affected  eye.  Having  thus  established  that 
the  muscle  which  turns  the  comoa  do%vnwards  and  inwards  is 
affiactod,  paralysis  of  the  fourth  or  paralysis  of  tho  inferior 
rectus  must  be  present,  b.  On  then  examining  tho  double 
imnges  we  find  these  to  be  homonymous,  and  that  tho  healthy 
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image  in  above  the  diseased  iiriHge;  lience  we  concliido  that 
it  nui»t  he  paralysis  of  the  fourth,  becniiso  in  paralysis  of  the 
inferior  rectus  (in  which  there  would  ho  a  slight  divergent 
Bqnint)  the  image*  would  be  crossed.  6.  The  most  imptjrtant 
symptom  in  paralysis  of  the  fourth  iiorve  is  that  the  di&eaj*<*d 
imago  appears  to  the  patient  to  be  nearer  than  thu  huaUhy  jjuagtj. 

The  diseaso  may  disappear  without  toaving  any  tracej  or 
the  antagonistic  tnusclo  may  bocomo  contract(?d. 

The  treatment  is  the  same  as  in  paralysis  of  the  other  nerves. 

Pakalysis  op  thb  SiiTB  Nbbtk 

The  sixth  uerve,  abdncens,  takes  its  apparent  origin  from 
between  the  pyrauiidal  body  and  t]ie  pons  Varolii  by  moans 
of  a  large  and  a  smaller  bundle.  It  iu  connected  with  the 
pyramid,  and  to  a  amAll  extent  with  the  pons  also.  According 
to  Vulpian  and  KoUilcer,  the  fibres  may  he  tniced  more  deeply 
to  the  floor  of  the  fourth  ventricle.  The  nerve  entera  the 
dura  mator  behind  the  dorsnin  eella),  and,  passing  forwards 
in  the  floor  of  the  cavyruuus  »iuus  cloeo  to  the  outtsido  of  the 
carotid  artery,  outers  the  orbit  through  the  spheuo:dal  HeBure 
aud  between  the  heads  of  the  extomal  rectus  muecle,  to  which 
muscle  it  is  anteriorly  diatributodj  piercing  it  on  the  ooular  side. 

In  paralysin  of  the  sixth  nerve  the  eyebull  looks  downwards 
and  inwards,  and  in  some  cases  yon  may  get  only  a  side  view 
of  the  cnrnea.  There  ia  double  viaion,  the  images  being  homo- 
nymous. The  remarkable  phenomenon  connected  with  this 
diplopia  ia  that,  when  you  cover  the  healthy  eye,  and  the  patient 
wonts  to  touch  an  object  before  him  with  his  6nger,  he  will 
always  mi«s  it,  and  touch  a  point  beyond  aud  at  the  side  of  the 
object.  This  is  a  fault  of  exteriurationj  for  as  in  the  healthy 
eye  distancR  ia  judged  by  the  force  required  to  oxteriorato,  and 
the  paralysed  mnscle  requires  an  increase  of  ncr\*ous  impulse 
to  fix  the  object  correctly,  the  patient  imagines  the  distance 
to  bo  greater  than  it  really  is. 

ParalyniH  of  the  abducons  is  frequently  caHwed  by  injury 
to  the  base  of  the  brain.  Jacobi'  Qrst  called  attention  to  this 
factj  and  Panaa  has  hitely  confirmed  it  by  sevorol  anatomical 


'  •  Qraefe'e  Awhir,'  1867. 
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obeervationsJ  Hu  pointed  out  why  this  ncTTC  is  moro  Hablo 
to  become  paralyzed  from  injury  to  the  base  of  the  brain  than 
any  other  nen'o  supplying'  tho  ocniar  miiHulecu  In  that  part 
of  its  course,  ill  which  it  forma  s  vertical  loop  in  the  floor  of 
the  cavemona  sinua,  close  to  the  carotid  artory,  it  is  luyparaicd 
from  tho  bone  morely  by  dora  mater,  near  tho  boIIa  turcica, 
which  in  the  place  whoro  fracture  of  the  tiknll  generally  occurs, 
and  therefore  this  uorvo  is  liable  hore  to  bo  torn  acroBs  or 
otLcrwiHC  injured. 

The  cuun^o  and  treatment  uf  thifi  affection  are  the  aamu  aa 
in  the  other  forma. 

CORRBCTINO    FbiSUS 

The  plienomena  of  doable  vision  may  be  produced  by  pby- 
sioiogical  oxporimcnts  by  looking  through  priains.'  If  wo 
plaeu  before  tho  right  eye  a  prism  with  its  refmuting  angle 
turned  oatwards  the  image  will  be  bo  diaplacod  tiiat  the 
point  fixed  with  the  left  eye  will  cast  its  imago  in  tho  right 
eye  on  the  median  side  of  tho  macnla,  and  produce  hotno- 
nynious  diplopiik  In  caees  of  homonymous  diplopia,  thent- 
foro,  in  conHequonce  of  disease,  we  can,  by  the  use  of  proper 
priains,  with  their  refracting  angles  turned  inwards,  movn 
tho  image  so  far  towardn  the  toDiponil  Hide  that  it  will  fntl 
upon  the  macula ;  and  in  like  manner  we  correct  cross  diplopia 
by  prisma  with  their  base  turned  inwardd.  It  is  not  necessary 
to  place  the  correcting  prism  before  tho  deviating  eye  alona; 
it  ia  generally  bettor  to  place  pri^juis  of  equal  Btrengtli  before 
both  eyes. 

Tho  aso  of  prismatic  spectacles  is  particularly  raluabki  in 
cases  of  paralyaia  of  the  fourth  norvc. 

D18KASE  OP  TdR  Firm  NsBrB — ^TaiOKJiiKCfl 

Tho  atudy  of  tho  trigeminus,  tho  nerve  which  presides  ovor 
the  nutrition  of  the  eyeball,  ia  interesting  in  a  physiological  as 
well  as  ill  a  pathological  point  of  viow. 


■  '  Arcbiv«i  d'OpUtlial[iiologi«.'  PariB.  Dec.,  1880. 
*  See  p.  183. 
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Magoii(3ie  waa  the  first  experimenter  who  oat  the  fifth  neire 
ill  the  cranium,  and  «t  the  8a.iiie  time  pi-oaorved  the  animal 
alive,  and  was  abk'  to  domoustiute  that  tho  fifth  is  not  cmly  a 
eeiuiitivQ  nerve,  but  that  it  has  also  an  influenco  upoo.  the 
nutrition  of  the  tiasues  to  wliich  it  is  distributed.  Having  wit- 
nessed the  variona  Bsporiinonts  of  CI.  Bernard'  on  tho  action 
of  the  trigeminns,  I  deem  those  resBarchea  of  iTuportaucG  aa 
Itariiig  a  practical  bearing  ou  tho  study  of  the  variooa  morbid 
phenomena  in  the  ocuhtr  tiir&ues. 

Tho  trigcminuB  arises  from  the  pons  Varolii  by  a  larger  part 
(souHitivo)  and  by  a  KUmlbr  (motor]  part.  Th«  tteiisitivi-  part 
pflesee  throngh  the  ganglion  of  Gasser,  whilst  tho  motor  part 
lias  no  connection  with  that  ganglion. 

The  ganglion  of  Gasscr  is  mtuatod  in  a  doprossion  in  tho 
npppr  part  of  the  petrous  portion  of  the  temporal  bone,  and  is 
8(juK'what  crescentic  iu  form,  the  convexity  being  turned  for- 
wards. The  characteristic  feature  of  this  ganglion  im  tliat  no 
nerve  takes  origin  from  it ;  hence  it  may  be  put  into  the 
category  of  tho  iiitorvertobral  gaiigliu.,  and  diffiirM  from 
the  ganglia  of  the  aympalhetie,  which  generally  give  lise  to 
noiTons  ramifications. 

I mnu^diatcly  after  passing  through  the  ganglion  the  irige- 
minua  divides  into  three  branches,  viz.  ophthalmic,  Huperior 
maxinttry,  and  inferior  mamillary.  The  two  superior  bnuiches 
are  purely  nerves  of  Bensation,  whihit  the  iui'erior  is  a  minced 
nerve,  owing  to  a  very  thin  motor  part,  which  doea  not  enter 
into  the  ganglion,  and  is  mixed  with  the  inferior  maxillary 
norvo. 

The  whole  ganglionic  part  of  the  fifth  nerve  presides  over 
the  gt^neiul  eensiblhty  of  all  tho  organs  of  Bonao,  of  the  t>kiu  of 
the  face,  exct*j)t  the  inferior  and  posterior  part  of  the  eai";  the 
motor  portion,  which  goes  to  the  inferior  maxillary  branch, 
imparts  movement  to  the  muscles  of  maBtication.  Thus,  when 
we  cnt  completely  the  fifth  nerve  in  an  animal  it  loses  not  only 
uentiibility  of  tho  face,  but  also  the  movomeuts  of  the  lower 
jaw,  and  when  both  trigemini  are  cut  maatication  becomes  im- 
possible, and  the  animal  dies  of  inanition ;  bob  when  one  side 
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only  ia  cut  nmsticatian  is  perfurmud  by  meaus  of  the  healthj 
side. 

Let  as  ctiDstder  in  detail  tlio  offccte  of  tho  section  of  iha 
fifth. 

When  wc  cut  tlie  nerre,  imtnodiatc'ly  the  ouimol  nttors  a 
load  C17.  Tlie  eyeball  stares  out  d  the  Orbit.  Wlien  the 
corufu  iii  tuuchud  tliero  is  uu  wiuking-,  for  gcitsibility  in  lost. 
Loas  of  nsiou  docs  uut  follow,  huwevur,  iEiiiiitHliEitvly.  Irritate 
tho  BOBlrilB  or  prick  the  UpSj  jaws,  or  face,  and  thon;  is  no 
niiiriifr'station  of  si-nsihility,  which  is  completely  lost  in  these 
purtM  ou  thti  ttamo  eidt'  an  the  Huction.  The  ear  alone  in  twusi- 
tive,  for  its  seasitive  nerves  are  derivud,  not  exclusively  {rum 
the  fifth,  but  also  from  tbo  oorvical  plexus  and  from  tho 
pnoumugiLtttric. 

Two  days  after  the  section,  the  cuTijuDotivik  becomeB  red  and 
injected ;  an  opacity  becomes  alao  vieiblo  at  tho  samo  tiroo 
uixm  the  comoa..  The  corrpa  inalHO  archcil  forward — biKx>iucs 
more  convex;  1.he  irie  has  changed  it«  colour  (chagined).  It 
has  been  proved  by  other  experiments  that  these  changus 
in  tho  cornea  and  iris  are  dne  only  to  the  sootioa  of  the  fifth 
nerve.  Some  days  later  tho  eu^orgoniont  of  tho  conjunctiva 
aug'ineuta;  the  cornea  becomes  more  opaque,  and  begins  to 
ulcerate.  There  are,  in  short,  siiperveiiing  inHammatory  sym- 
ptoma,  without  pain  or  heat,  the  tempcmturo  hoing,  on  the 
contrary,  lower  on  the  eide  operated  on.  Pus  ap|««rs  in  the 
anterior  chamber,  the  cornea  becomes  perforated,  the  leoa  n 
evacuated,  aud  the  eyeball  tihriuks..  There  is  also  discharge 
(running)  from  the  mouth  and  nose,  aud  ulceration  of  the 
tongue  H111I  li)K4,  and  the  movement  of  tho  jaw  is  afTectcd; 
the  titeth  of  the  upper  aiid  lower  jaws  are  not  bronght 
properly  in  apposition.  (leuerally  the  auimal  does  not  survive 
more  than  a  fortaight. 

We  notice  further  that  the  symptoms  mauifested  by  tho 
animal  differ  according  an  tho  sectiim  ia  made  boE'ore  the  nerve 
enters  into  the  ganglion  or  after  ita  emergence,  or  when  cnt 
ui>on  tho  ganglion.  When  cut  boforo  tho  ganglion  the 
phenomena  of  altered  nutrition  are  slower  than  when  cut 
upon  or  beyond  the  ganglion,  which  shows  that  the  ganglion 
is  mainly  concerned  in  the  process  of  nutrition.     Tltis  is  quite 
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in  accordance  with  the  chnractrerbtic  of  the  intervertobml 
ganglia. 

It  is  rarely  that  we  have  an  opportunity  of  observing  a  case 
of  disease  of  the  trigcmiuue.  lu  the  Aberdeen  Royai  Iu< 
firmary  I  noted  a  case  alung  with  my  friend  Dr  Beveridge, 
yrho  published  thu  details  of  it.'  I  shall  therefore  submit  to 
you  Dr  Boveridgo*H  record,  which  is  exceedingly  intoreBting, 
bornuRo  the  case  exhibited  noarly  tht»  samo  train  of  symptoTiis 
aa  produced  by  CI.  Bernard  by  experiment  upon  aniuiaU ; 
oulyin  the<.-a«t»of  our  patient  the  aymptomt*  came  on  gradually, 
the  inaunsibility  stealing  on  slowly  over  tfao  face,  afinost  as 
the  shadow  duu«  over  the  Bun  Ln  an  ocHpHO.  This  gmdual 
approach  corrtfsponded  with  the  poet-inorteni  appearauceB, 
which  seoiD  to  show  that  different  parts  were  not  affected 
BimultanDonsly,  bnt  in  succoRsion^ — first  the  trunks  of  tbo 
nen,-c,  then  the  ganglion,  and  in  oaoh  of  thp.=iu  first  the  upper 
and  inner  jiart,  aud  lastly  the  lower  and  onter.  Thus,  as 
thread  aftor  threitj  becamo  involved,  the  insensibility,  bttgin- 
niog  in  the  foreheatl,  gradually  spruad  down  over  the  lace 
until  the  whole  was  affected. 

Case. — Andi-ew  B — ,  ago  45,  was  admitted  into  tlie  Royal 
Infirmary,  complaining  of  amesthesia  of  the  left  side  of  the 
face,  affecting  the  brow,  eyelids,  eye,  nose,  and  upper  lip,  these 
parts  being  completely  inaeiiMibte  when  touched,  and  purtial 
anaesthesia  of  the  lower  part  of  the  face,  where  sensation  v/hb 
much  dulled  but  not  completely  loat.  There  waa  no  motor 
paralytfis  uf  thw  features,  aud  on  his  admission  no  motor 
paralysis  of  the  niut<cles  of  mastication.  He  stated  that  thuao 
symptoms  Imd  come  on  gradually,  beginning  with  the  foi-ling 
of  prirkfhif^'  in  the  porta  affected,  followed  by  numbnesH,  and 
finally  complete  losn  of  t^enHatiou.  After  admission  thedisuaso 
continued  to  progress,  involving  the  whulo  left  side  of  the  face, 
and  producing  also  motor  paralybis  of  the  muscles  of  uuiatica- 
tion  of  that  side.  The  symptoms  then  present  might  be 
Bummcd  np  aa  follows  : — Entire  loss  of  sensation  on  tho  loft 
aido  from  brow  to  ohin  j  conjunctiva  and  cormn  of  left  eye 
completely  insensible,  no  winking  being  produced  by  touching 
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them,  allhoagh  the  eyelid  could  b«  freely  opened  &nd  closed 
at  will;  left  nasal  cavity  and  left  half  of  the  tongue  consider- 
ably impairDd  in  senaibiltty,  but  not  absolutely  d€«tUut«  of  tl; 
neDsation  in  the  left  auricle  impaired  bat  not  lost ;  hearing  of 
that  side  impaired.  It  was  not  satis&ictorily  detorauned 
whether  the  senses  of  smell  and  taste  were  lost  on  that  side 
or  not ;  both  seemed  to  be  impaired. 

The  vision  of  the  left  eye  began  early  to  be  iinjiaired,  and 
finally  wus  eomplutely  lost,  the  transparent  media  bccumiug 
upnque,  and  finally  liypopiou  nppenring. 

There  waa  considerable  emaciation  of  the  left  eidc,  and 
althongh  the  jaw  continued  to  be  moved  by  the  mnscles  of  tho 
oppoftite  stde^  yet  the  musclefl  of  the  affected  aide  fwuld  bo 
feU  qnite  flaccid  doriug  these  movements,  and  finally  wa-stcd 
considerably.  The  movements  of  the  eye  and  those  of  tbo 
features  were  perfectly  preserved.  Lastly,  the  patient  became 
dtitl  and  Inuguid,  partial  loss  of  power  over  the  muscles  gcno- 
rally  fulluwedj  and  he  gi-adiially  sank. 

Post-mortvm  appearanu's. — At  the  left  side  of  the  base  of 
the  skull  was  found  a  tumour  on  the  trunk  of  the  fifth  norro, 
where  it  iasuoa  from  the  pons,  and  lying  between  the  pons  an 
the  petrous  portion  of  the  temporal  bone.  TIiih  tumour  waA' 
of  a  greyish  colour,  firm  in  texture  and  conical  in  form.  The 
narrow  end,  pointing  outwarda  and  backwards,  correS|>onded 
to  the  point  of  emergence  uf  tbo  nerve  From  the  side  of  the 
pons,  while  the  antorior  end,  broad  and  blunt,  lay  immedtau>ly 
under  thti  |M)3tiTior  elinoid  preicews,  and  fitrini-d  an  indentation 
on  the  surfaco  of  the  pons  inside  it,  without,  however,  bcin^ 
in  any  way  adherent  to  it.  The  tumour  m^iiitired  about  ma, 
inch  in  length,  wa»  enclosed  in  a  tube  of  anK-lmoid  membrane, 
like  the  nerve  in  which  it  was  evidently  formed,  and  was  in  uu 
way  adherent  to  any  of  the  sarronnding  parts.  l''rom  the 
middle  of  the  outer  side  of  tho  moBs  iwracd  t.ho  nerve,  of  about 
its  normal  sizf,  but  finner  and  harder  than  usual,  pasaod  under 
tho  edge  of  the  tentunum,  and  iJu-u  expaudetl  into  a  flat,  firm, 
oomewhiit  ovul  mass,  being  the  GasHcrian  gaugliuu  enlarged, 
intermixed  with  fibrous  (issue,  and  crowned  with  firm,  adherent 
dura  mater.  This  mass  extended  forwardti  nearly  tu  thesphu- 
ruidal  fissure,   moasurud  0'9  inch  in  its  greatest    (ruuavcriw 
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ilmmeter  hy  0*65  inch  iu  its  tin ttTU- posterior,  and  involved  not 
ouly  tho  ganp;lion  itself  but  also  tlio  ophtlmliuio  bniiieli,  tho 
C(HJimencemyut  of  thosuporior  itiaxilUiry,  miJ  partly  also  tho 
iiiferior  maxillary. 

Close  to  the  B])Kciu)i'<lal  fisflupc  the  optithalmic  norve,  still 
larfjer  than  usual,  lappi'd  over  the  fourth  nerve,  concealing  it 
from  view,  but  not  udhfriug  to  it,  whUe  underneath  the  laltei" 
lay  tho  third  and  aisth  ntrvos  as  usuiil.  None  of  those,  at 
any  point  of  thoir  course,  warn  involved  in  the  disease.  The 
internal  carotid  artory  luthprcd  slightly  to  the  under  surftioe 
of  the  mass,  bnt  retained  its  natural  calibre.  The  rig'ht  crns 
cerebrij  at  its  upper  part,  whurw  it  enteivd  thc"  optip  thalaiuus, 
was  thickly  studded  with  bloody  points,  around  which  tho 
tisfloo  was  softened.  The  samo  appearance  occurred  on  the 
left  side,  but  to  a  much  gr(«utor  extent,  ostynding  into  and 
involving  the  lower  half  of  the  upti«  tlialamus,  together  with 
tho  greater  part  of  the  crua  corebn.  Rest  of  brain  healthy; 
Orbit,  nasal  cavity,  and  mouth  healthy. 

That  seusatiou  was  not  completely  lost  iu  the  auricle,  nasal 
caWty,  and  tongue,  points  out  that  these  parts  do  not  depend 
for  tlieir  Honsibtlity  nxcluBively  ou  the  fifth  Iler\'^',  tho  auricle 
receiving,  in  addition,  the  ain-icidar  hranch  of  the  cervical 
plexus,  the  na-sal  cavity,  tho  olfactory  and  niwal  branche-s  of 
Meckel's  gauglion,  the  tongue,  the  glossopharyngeal,  auJ 
perhaps  braucbos  from  the  subniaxillury  ganglion;  but  the 
great  impairmout  of  sensibility  muuifeated  iu  the  two  latter 
RttuationH  shows  that  it  is  to  the  fifth  nerve  they  munly  owe 
their  piiwer  of  sensation. 

Another  point  of  intoreaJ.  in  this  caee  refers  to  tho  impair- 
ment of  ■niitriri<m,  an  it  supportH  Bernard's  view  that,  while  the 
nerv-D  itself,  through  its  connection  with  tho  brain,  is  the  im- 
mediate channel  of  sensation  and  motion,  it  is  the  ganglion 
which  diroelly  presides  over  uutritiou. 

The  nou -occurrence  of  ulcenitioii  of  the  cornea,  Hpfi,  and 
tongue,  which  so  usually  follows  section  of  the  nerve,  would,  at 
first  sight,  appear  to  favour  Labord's  recent  experiiuents, 
referred  to  above  (page  7lj),  that  Bernard's  operation  pro- 
duced other  lesions  besides  thc  ner\-e  section.  But  I  canuot 
admit  that  suppuiiitiuu  ;  having  witnessed  Bernard's  expori- 
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inont,  and  examined  the  animals  at  the  poBt  mortcni,  T 
BHtisfiud  mytH^f  iu  ovi>ry  (Umo  us  to  T.I113  nature  of  Lliu  k^ioa 
produced. 

It  is  possible,  liowcTor,  that  tho  different  result*  obtained 
by  Bernard  and  Labord  are  owm(f  to  tbenatnre  and  etrongtli 
of  iho  animal.  In  a  big  strong'  i-abbit  the  cunit'a  would 
become  opaque  but  would  not  ulcerate,  whilfit  in  a  feeblo 
animal  ulceration  would  be  indaceil;  tbns,  oIbu,  in  the  human 
subject,  in  tho  ca^e  of  the  patient  noted  by  Bernard  in  the  Sal- 
pAtrif^rc,  there  was  alcprfi,tinn  of  the  cornea;  for  ifc  is  only 
old,  debilitated  persons  who  congrefjatt*  in  that  hospitAl,  whilst 
in  our  sturdier  jintiont,  a  nmu  of  fcirty-five,  tliere  waa  only 
opacity,  but  ng  ulceration,  although  the  eye  was  full  of 
pus. 

Tho  oceurrence  of  doafucsa  towards  the  end  ot  the  disease, 
though  interoHting  aa  tihowiug  tho  intimate  conuoctioD  of  the 
HFlh  uorve  with  all  tht!  m-nsos^doea  not  admit  of  so  obvious  an 
explanntion  aa  the  other  symptuuis.  Tlie  auditory  nerve  and  the 
labyrinth  wore  in  no  way  affected,  bo  tbat  the  dcAfne«s  seemed 
to  be  due  to  the  condition  of  the  tympanum.  These  mnack'S 
(levator  and  tensor  palati)  receive  filaments  from  the  fifth,  both 
directly  and  indirectly — directly  from  the  lingual  nerve,  and 
iudirectty  through  tho  otic  ganglion.  Tho  circumstance  of 
the  deafncsg  following  the  pnnilysis  of  the  musclea  of  maatica- 
tion  would  Hoom  to  connect  it  with  paialyuia  of  tho  motor  root 
of  tbe  nerve,  and  bo  atrengtlien  the  above  eiphination. 

The  lingual  nerve  is  usually  regarded  ns  a  sensory  nor%-«  ; 
but  it  would  thus  soem  probable  that,  like  the  other  largij 
bi'auch  of  the  inferior  maxillary — the  dental,  with  it«  motor 
niylo-hyoid  branch — the  lingual,  though  principally  seOBury, 
conliiins  also  motor  fllameuti:). 

Tho  affection  of  tho  crura  cerebri  occurring  on  both  aides 
was  probably  independent  of  the  lesion  of  the  fifth  nerve. 
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Oentlkmkn, — In  the  proccding  locturo  I  explained  to  you 
i\w  mechanism  by  moana  of  whieh  simplo  vision  is  offoctod 
with  both  oysft.  The  miiHcUis  dire<Tt.  both  niaciilre  to  tho 
point  of  firation,  and,  these  bicing  identical  in  function,  to- 
coiring  simultftnoous  Btimulij  the  BOnsorium  takes  cognizanro 
of  one  impresjsiou  vnly.  But,  iE  there  be  a  disturbanco  in  tho 
inuervutioQ  of  the  eye,  so  that  both  maculie  are  not  £xed  on 
the  same  point—as  is  tho  case  iu  pai-aly sis— simple  binoculw 
vision  bi:»cr>uios  imposHtljle,  and  double  vision  in  tho  ntsult. 
NoWj  Rtrabismua  ia  that  condition  of  tho  eyo  in  which,  in  con- 
sequence of  Homo  defect  in  the  neryo- muscular  apparatus,  tho 
visual  axes  do  not  intersect  at  the  fixed  point,  and  hence  the 
object  cu«it8  its  image  upon  the  macula  luteu  uf  the  uuu  eye, 
while  iu  the  other  it  &tlls  apoa  some  eccentric  part  i^f  ihe 
retina. 

Tho  qitcHtiim,  then,  which  will  iiHlumlly  suggest  itaolt  to 
you  is,  Why  do  persona  affected  with  comrnyn  squint  not  aee 
double  ?  Tho  explanation  commonly  given  is  that  in  every 
caae  of  strabiBmus  double  vision  is  at  first  produced ;  but  after 
awhile  the  patients  train  themselves  by  a  psychological  process, 
to  suppress  the  image  received  by  the  deviated  eye,  and  tako 
cognizance  only  of  that,  conveyed  by  the  healthy  eye.  It  ia 
further  aasumod,  according  to  this  theory,  that  wheu  tha 
attention  irt  concentrated  in  the  oyo  used  for  fixation,  tho  eaao 
with  which  the  image  in  the  squinting  oyo  can  be  suppressed 
depends  on  its  eccentricity,  i.e.  it«  position  in  a  less  sensiiivo 
part  of  the  retina.  But  precisely  tho  same  conditions  are 
prcstijuL  iu  piuulysis,  and  tbuy  do  not  pravcnt  double  vision. 


M8  ^^^^^^fXBISMOS 

It  is,  moroovor,  HdmittoJ  that  tbo  fii]uiutiug  eye  does  con- 
tributo  towaril  widening  the  field  of  vision,  and  henco  tho 
iinnge  !»  not  Hii]>i)r(!rBKed  in  periphtiric  vision.  Schwoiggor 
has  farther  proved  that  oven  the  part  of  the  retina  U8cd 
for  fixation  la  not  suppressed  by  tho  following  pxperi- 
ment : — Let  the  patient's  eyo  used  for  fixation  be  directed 
upon  a  light  in  a  median  plane  and  on  a  level  with 
iti^elfj  and  be  covurod  with  »  rod  |:^las£ ;  lot  another  smalter 
light  bo  held  behind  and  at  tho  side  of  the  squinting  eye, 
boforo  which  a  trauspnront  piano  glass  is  hold,  in  such 
a  manner  that  tho  redi^^tion  of  the  second  flame  is  seen 
upon  tho  comca.  A.%  goun  an  tho  plane  gla«s  is  turned  in 
sueh  a  mannt^r  that  the  corneal  reflection  is  brought  into 
the  area  of  tbo  pupil  the  patient  seos  two  flumes ;  one  iff  rod '~ 
that  of  tli(3  eye  in  fixation-^uud  tho  otlier  is  seen  only  by 
tho  squinting  eyo.  Jly  a  peculiar  turning  of  the  piano 
glbSB  both  flumes  can  bo  brought  either  close  to  each  othor^ 
or  be  iiiiule  to  coivlescp.  As  noon  as  tho  glass  in  so  turned 
that  the  comcat  reflection  docs  not  fall  into  tho  area  of  the 
pupil,  the  light  dtsa^ppuarsfrom  the  patiout'ssight.^  This  ox- 
penment  is  uttugcther  of  an  objective  character,  and  aflordsa 
positive  proof  that  in  binocular  vision  thore  is  consciouaneas 
of  tho  retina!  improBaiou  made  in  the  w(|uiiiting  eye.  Any  ex- 
planation, therefore,  based  upon  the  theory  of  unchanging 
Bymmetricfll  con-espondonco  of  the  retina,  is  untenable. 

Schweigger's  theory  is  more  plausible.  He  maintains  that 
the  relations  of  tho  corresponding  retinal  parts  are  not  cou- 
geuital  but  acquirt-d,  and  that  wu  place  both  maculte  oppcidte 
the  object  fixed  from  habit  acquired  by  experience,  iu  conse- 
quence (jf  pliyMiological  jirefcronco  in  respect  to  ncntoneHS  oF 
vision.  Wlu'U  l>iiiiiciilar  fixation  is  once  cstablinlicd  thy  syin- 
uietncal  points  of  the  retiune  first  acquire  the  signilicnuco  of 
correspondence,  and  hence  a  disturbance  iu  the  correspondence 
caoBCB  diplopia.  But,  if  from  any  cause  whatever  binocular 
vision  bo  relinquished  in  early  childhood,  as  in.  tho  case  vf 
squint,  which  genenillyconiniencL's  between  the  age  of  two  and 
seven  years,  no  habit  ia  developed  of  uniting  the  two  retinal 


'  *  Bandbucb,'  p.  9,  4t1i  Edition.  1680. 


STKABISMM 


849 


images,  bafc  eacli  eye  project's  its  field  of  Tision  in  tlie  proper 
manner,  oaoh  for  itself  sees  the  object  in  tlie  direction  towards 
which  it  is  turned;  and  th^re  is  no  diplopia  in  these  cases, 
becauso  that  dependu  on  a  provions  haliit  oE  unitiug  tlio  two 
fields  of  vieion,  IF  himiuuliLr  uuiuu  uf  thu  two  nHiuitl  tmaj^es 
novor  becomo  a  practice  then  there  will  be  no  diplopia  when 
the  field  of  vision  in  the  one  eyo  ia  moved  up  or  down  by  n 
prism  refmctinj^f  TOrttcally,  and  such  in  the  fact  in  many  cases 
of  atrabisnms.^ 

When  the  image  of  tho  deviating*  eye  falU  inside  the  centre 
(macula]  it  produces  a  convergent  squint,  and  whon  the  imago 
falls  outside  tho  macula  it  gives  rise  to  a  divergent  squint. 
Deviation  upwards  or  downwards  alone  is  very  rare,  and 
when  it  docs  occur  it  is  in  connection  with  convergent  or 
divergent  squint. 

I  must,  hcKwovor,  add,  in  connection  with  thia  view  of  the 
subject,  that  we  sometiraea  moot  with  cases  of  strabismus, 
coming  on  at  a  period  of  middle  age,  without  diplopia.  At 
present  (May,  1881)  we  have  two  such  cases  under  treatment. 
Here  ia  another  case  :  Mr  Donald  C — ,  aged  46,  rocommcndod 
by  DrMucdonaldj  of  Invomeaa,  who  is  suffering  from  ppileplio 
Bttacks,  coming  on  once  in  two  or  three  mouths.  He  first  be- 
came subject  to  these  attacks  twelve  years  ago.  Only  lately  he 
commenced  to  be  troubled  with  a  convergent  squint  of  left  eye, 
without  diplopia.     Retina  and  optic  nerve  are  healthy. 

Oo/uae. — Donders  has  facilitated  the  study  of  strabismus  by 
showing  it  in  its  intimate  connection  with  the  anomalies  o£ 
refraction.  Ue  has  found  that  77  per  cent,  of  cases  of  iutemol 
squint  arc  dependent  on  hypermetropia.' 

It  is  effocted  by  the  following  mechnniara : — The  hyper- 
metropo  has  to  c-all  tn  tho  aid  of  his  accommodation  for 
seeing  even  distant  objects  distinctly,  and  so  his  ciliary  muscle 
is  still  moitj  taxed  when  looking  at  near  objects ;  he  is  thus 
compelled,   in  near  vision,   to  exhaust   his   availablo   power 


'  Scbweifiger,  locoit. 

*  Dfi  Wta-'ker  found  that  of  every  hundred  cmps  of  con»erpent 
eqoint  crighty-firc  are  hypermetropic,  tun  huvu  uutx^ual  refraciiun,  three 
myopic,  and  two  emmetropic. 
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of  nccomniodation.  During  this  net  ho  requires  also  the  nid 
of  the  iiiteniiil  rpcti  muscles  tn  causo  both  oyoa  to  convmTfp, 
for  thc?re  can  bo  no  accommodation  without  convergence. 
Now,  oonvorgonco  is  offc?ctcd  to  b  greater  extent  with  one  eye 
tlian  with  l>oth ;  he  therefore  spares  tho  fatigue  of  his  ciliary 
iiiiiscle  at  the  expense  of  convergence,  anil  thus  gets  into  the 
habit  of  using  only  one  eye  for  fixation,  sacriliciug  binocular 
vision  for  the  sake  of  Bimriug  the  tension  of  his  accommoda- 
tion. It  is  remarkable  to  notice  that  it  is  not  the  higher 
dogreea  of  hj-permetropia  which  induce  divergent  squint,  but 
rather  the  medium  and  slighter  degrees.  This  is  easily 
explftiued,  for  the  advantage,  jnat  referred  to,  of  working 
with  a  relatively  slight  tension  of  accommodation  is  purchased 
at  the  expense  of  binocular  vision  ;  hence  in  the  higher  degree 
of  hypcrmetrepia,  when,  notwitUatouding  too  strong  con- 
vergence, no  distinct  retinal  image  can  bo  obtained,  there  is 
no  inducement  to  sacrifice  binocular  vitiion.  In  the  medtam 
and  lower  forma  of  hypermetropia,  however,  there  exists  the 
inclination  to  exchange  binocular  single  vision  for  a  convenient 
monocular  fixation,  when  any  cause  whatever  makes  binocular 
lixatiou  lees  valuahle,  as  ia  the  case  in  diHercnces  in  refraction, 
or  in  acuity  of  vision  of  the  two  eyes. 

In  like  miuiner,  divergent  squint  is  induced  by  myopia,  for 
B  myope  requires  but  little  accommodation ;  he  has  no  need 
for  the  action  of  the  ciliary  muscle  in  looking  at  near  objoefcg, 
and  therefore  he  has  no  need  of  convergBnce.  In  looking  at 
Dear  objects  his  eyes  are-  nearly  parallel,  while  in  distant 
TisioD  a  farther  relaxation  of  the  internal  recti  takes  place, 
and  divergence  is  tbs  result.  In  some  cases  divergent  sqaint 
is  caused  by  an  elongated  myopic  eyeball ;  convergence  is 
mechanii^ally  imjieded,  giving  rise  to  iusufhc-iency  of  the 
internal  recti  mnscles.  Cases,  however,  do  occur  of  strong 
myopia  with  convergent  squint.  Two  such  cases  are  under 
obBerMition  where  there  is  myopia  =  G  with  poHterior  st^iphy- 
loma  and  convergent  squint. 

Besides  the  cases  connected  with  the  anomalies  of  refrac- 
tion, strabismus  may  be  induced — 

(a)  By  defective  sight  in  one  eye ; 

(6)  By  opacities  of  the  cornea  or  of  the  lens  capsule; 
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(<?)  By  irritntion  from  asi'iiriilcH  nfier  convnlsinns  from  rten- 
tition ;  or 

(d)  When  one  of  tlic  muBcles  lias  been  weftkencd  by  para- 
lysis. 

tStrabitjinuH  may  bo  either  monocular  or  alivmafe.  It  ia 
called  monoculirr  when  onty  one  eye  is  deviated,  and  alternato 
when  the  patient  nquintB  first  with  the  one  eye  and  then  with  the 
other.  Hj^iermetropic  nquint  is  a  jjrood  exaiiiple  ;  tliUK,  when 
refraction  in  both  eyes  is  equal,  the  patient  converges  one  eye 
alone  for  Sxatiun,  and,  us  he  can  fix  with  either  eye— and  it  is 
only  their  Ju?sociHted  movement  which  heavoids  as  being  incon- 
VBnient — he  at;tiuii'es  the  habit  of  fixing  cither  with  the  one  or 
with  the  other.  On  the  other  hand,  whc^n  ruf  motion  m  unequal 
there  is  a  strong  contraction  only  of  one  eye. 

You  may  notice,  also,  that  when  a  aquint  is  very  strongly 
nnilateral,  the  other  eyo  is  generally  slightly  deviated,  and 
this  wo  call  concomitant  sqnint.  This  form  is  of  most  frequent 
occurrence. 

BtrabismuB  is  said  to  be  intemiiUent  when  it  Ls  interrupted 
by  a  series  of  efforts  to  nccomplieh  the  act  of  binocular  vision, 
which,  however,  cannot  bo  maintained  for  any  length  of  tiino; 
and  pcrmmtcnt  when  ultimately  those  efforts  terminate  in  com- 
plete abolition  of  binocalar  vision.  As  a  rule,  every  inter- 
mittent form  ends  in  a  permanent  squint.  The  residuum  of 
muscular  paralysis,  when  the  muscle  has  not  quite  recoveretl 
its  Btrengtb,  is  one  example  of  this  form  of  equiiit,  and.  another 
is  found  in  cases  of  myopia,  when  there  is  a  cougeuital  weak- 
ness of  the  internal  recti  musdes,  and  there  is,  irum  this  cause, 
no  effort  at  binocular  vision. 

These  remarks  with  regard  to  the  natnre  and  gonosis  of 
stTObismns  will  enable  you  more  readily  to  appi-eeiate  the 
different  forms  of  squint  with  the  view  of  effecting  their  cure. 
Wlien  a  patient  presents  himself  with  squint  you  will  ascer- 
tain— 

1.  Ib  it  periodical  or  [)ermancnt?  If  only  occasional  it  ia 
very  likely  due  to  ascaridos,  or  to  irritation  from  dentition.  IE 
permanent,  is  it  owing  to  on  anomaly  o£  refraction  or  to 
defective  vision  in  the  squinting  eyo  ? 

2.  Examine  tho  movements.     In  some  cai^e-S  the  movements 
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of  tlie  squinting  eye  aro  limited  ;  in  convergent  BtrabismtiB 
range  of  excurgiun  cf  the  g\ohe  outwards  Is  impeded,  and 
divergent  Bqiiint  its  i-auge  of  movement  inwnrdB  is  atTe8to< 
In  a  largo  majority  of  casos,  however,  the  movomont  in  tl 
Bquiiiting  c;ye  ia  not  limited  but  moroly  diH|>lttce<]. 

3.  Meaauro  tho  dogreo  of  tho  do\'itttion.  To  ascortain  tU 
tho  patient  is  onlertHl  to  look  at  an  object  nbont  twenty  inch' 
distant,  when  it  will  be  found  that  while  he  Bxee  with  oi 
eye  the  other  rotates  inwards  or  outwards,  according  to  th 
natoro  of  the  squint.     Fig.  112  represents  a  vury  conveoieii 

Pio.  112. 


little  instrument  devised  by  Z.  Lanrenco  for  the  purpose,  I 
is  an  ivory  plate  moulded  to  the  conionnation  of  the  iowai 
©yeliJ,  the  free  border  cori-es ponding  to  that  of  the  lid.  Thi( 
border  is  graduated  in  Bucb  a  manner  tliat  while  its  centre  u 
designated  zero,  lines  are  marked  off  on  each  t^idu  of  thiw  jjotiib 
If  the  cornea  is  central  the  vertical  diameter  of  the  pnpt 
oorrcepondft  to  aero ;  if  inverted^  it  is  tomod  to  the  gradual-et 
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scale  on  tlio  inner  side  of  zero,  if  everted  to  that  ot  the  outer 
side.  It  iii  H]>plied  in  tho  fallowing  manner: — The  eyo  j^uno- 
nvlly  used  for  fixation  is  covered  with  gronnd  glaws,  nnd  the 
object  is  fixed  with  the  squinting  eyo  and  the  division  of  the 
scale  under  the  centre  of  the  pupil  noticed;  the  other  eyo 
is  then  uncovered,  and  the  former  allowed  to  resume  ita 
ordinary  sqniutiug  pu&itiuu,  aud  it  is  aga-in  uutvd  which  ilivi- 
siun  is  exactly  under  the  pupil.  Tlie  difference  between  these 
two  meaituromcnts  is  the  linear  deviation. 

4.  Notice,  also,  the  movements  of  the  squinting  as  well  as 
of  the  sciind  eye  under  the  ground  giaMs.  First  cover  the 
eye,  which  is  generally  in  fixation,  with  the  ground  glass,  and 
make  the  squinting  eye  fix  upon  an  object ;  then  treat  the 
sound  eye  in  a  Himilar  niunuur,  and  we  their  rufipectiva 
Jjehaviour  when  thus  under  cover.  Wo  call  the  movement 
which  the  squinting  eye  makes  when  the  healthy  eyo  fixes  on 
an  object  the  pritwirff  deviatiDn,  and  we  call  the  extent  of  mnve- 
inent  which  tlio  sound  eye  makes,  when  covered  by  the  ground 
gliiss,  while  the  squinting  eye  alune  fixes  on  the  object,  the  tiecon- 
darij  deviation;  and  you  will  notice  that  the  characteristic 
reditu  re  of  concomitant  si]uint  is,  that  the  degree  of  thi?  si-conduiy 
deviation  is  identical  with  the  degree  of  the  primary  deviation. 

Ttvatmeut. — WTicn  sti-ahismufl  is  owing  to  hypennetropia 
an  attt^mpt  shmild  be  maile  to  prevent  or  relieve  it  by  correct- 
ing the  refraction.  Generally,  however,  the  extreme  youth  of 
the  patient  renders  the  use  of  spectiicles  impracticable ;  aud  in 
adults  the  established  squinting  habit  has  already  induced 
Hhort.cning  of  one  muscle  and  lengthening  of  its  antttgimist 
to  Rtu'h  an  extent  that  the  use  of  spectacles  will  mtt  ri'lieve  it. 
If  the  squinting  eye  be  not  amblyopic  it  might,  in  rare  cases, 
be  improved  by  separate  practice,  the  patient  looking  with 
that  oyo  alone,  aided  by  the  application  of  eacrino ;'  but,  as  a 
rule,  an  operation  is  the  only  meuns  of  efiEecting  a  cure. 


^    Sulph.  Eiprinei,  gr.  ij ; 
AquH)  dcatil.,  ^.     M. 
Tbree drop*  into  the  eye,  tocauaooontntctionof  tb^pupi],    It« 
cHectfl  lajtt  an  Lour  or  Itto  At  first ;  after  applicatiuu  for  aouitt 
wcolca  tbo  pupil  remains  longer  coiiti'act«d. 
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Oporaiion. — The  operation  for  atmbiBmuB  was  first  iw 
daoed  by  Siromeycr  in  1838,  and  m  the  followiug  year  it  wi 
pmctiswi  raptliodically  by  DiefFtiibM^h.  It  has  siiico  andei 
gone  Tarions  modifications,  and  we  hare  now  arrived  at  tli 
conclusion  that  the  object  of  the  operation  ought  to  be  mere) 
to  shift  the  tendinoDS  insertion  of  the  shortened  mtuol 
without  iutL-rfering  with  its  c'c>tuiu<;tion  with  the  oyeboU  fa 
means  of  the  capsule  of  Tenon  and  conjunctiva.  For  this  piu 
pOBo  WO  divide  the  tendon  close  to  tts  insertion  on  the  soleroti 
and,  by  shifting  it  a  little  bncVwards,  modi^  its  effect  npo 
the  displacemont  of  the  centre  of  the  cornea.     Fig.  113  ahoK 

Pio.  US." 


M. 


I,  abowi  the  positioD  of  the  globe  before  the  opemtioD:  and  21,  aftd 
I,  is  the  innertion  of  the  tnnKcl<  in  /,  And  i'  in  11;  tbe  muad 
liaviog  njtmcted  fivm  X  M  m*u.y  mm.  a«  tbe  ball  d«*iat«(l. 

how  this  effect  id  produced  in  a  caae  of  convergent  aquio 
After  the  detachment  of  the  ic^ndon  frum  its  iusertiuti  til 
muacic  retracts  as  far  as  its  tcnsnion  demands  and  its  oonnei 
tion  with  the  capsule  of  Tenon  and  the  conjunctiva  allowi 
while  the  external  rectus  aud  the  obHqne  musclos  draw  th 
eyeball  round  imtU  equilibrium  is  reached.  After  some  day 
union  takes  place  between  the  muscle  aud  the  sclei-otic,  i 
R  line  parallel  to  the  original  iuscrtionf  but  a  little  back. 
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Omuaiov  roa  Cokvbeqent  Sqdint 

I  givo  chloroform  only  to  cliildren,  preferring  to  operate 
after  the  age  o£  tiftet*ii  without  chloroform,  as  it  enablus  mo  to 
teat  the  result  of  the  operation  immediately,  and  to  adjust  the 
oyeball  properly. 

The  patient  having  been  placed  in  a  recumbcTit  positioTi,  the 
lids  are  held  open  by  a  speculum,  the  conjunctiva  and  subcon- 
juuctival  tissue  are  seized  with  forceps  about  one  centimtjtre 
from  the  cornea,  at  the  border  of  the  iusortion  of  the  internal 
rectus,  and  with  straight  prubo-pointed  sciBuors  a  SMudl  inciifiion 
in  niado  into  thesu  tissues,  so  as  bo  expose  the  tendon  of  the 
shortened  muscle.     The  hook  (Fig.  ll-t)  is  then  introduced, 

Fio.  lU. 


its  point  being  applied  close  to  the  globe,  a  little  to  the  ont- 
side  uf  the  iyudou,  then,  sweeping  round  and  keeping  Iht-  fiat 
end  close  to  the  ball,  the  hook  is  insinuated  under  the  tendon, 
which  is  entirely  embraced  and  thus  fixed  ;  the  eyeball  being 
rotated  slightly  downwiirdw  and  outwardfl,  these  sinictures  are 
then  lifted  from  the  tendon  with  »  Hmal]  hook,  without  tearing 
them,  and  the  tendon  cut  close  to  its  insertion.  To  make  sure 
that  all  the  fibres  have  been  cnt,  T  introduce  the  small  hook 
from  the  upper  side  of  the  wound,  and  glide  it  along  the 
whole  extent  of  tendon,  to  thid  if  any  resistance  is  offered  to 
its  course;  the  displaced  conjunctival  fold  is  then  allowed  to 
fall  back  upon  the  cut  tendon.  We  examine  imnie<iiately  the 
effect  of  the  operation  and  the  extent  of  the  correctness  o£ 
movement  of  the  tnuscio  which  we  have  obtained.  If  the 
result  be  not  sufticient  some  tendinous  fibres  must  have  boon 
luft  uncut,  and  these  must  be  taken  up  again  with  the  hook 
and  divided.  Should  the  eyeball  rather  be  inclined  to  abdn^ 
tion,  a  ligature,  by  means  of  which  the  effects  of  the  operation 
ran  bo  regulates),  is  introduced  through  the  conjonctiTA  a>nd 
subconjunctival  tissue. 


1 

1 
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Dregaing  Mnsists  of  warm  water  or  an  infusioii  of  camomile, 
dry  lint,  and  a  bandage  upplit^d  to  the  eye  operated  upon. 

Thrt  patie-iit  is  ordered  to  apply  tlio  bandage  to  tbo  other 
eye,  and  look  about  with  the  eye  operated  ii|K)n,  uevoral  times 
in  tho  conrso  of  the  day,  in  order  to  aecostom  the  tendon  to 
its  new  inflertiuti. 

I  never  operate  opon  both  eyes  at  the  ssme  time.  Evon  in 
a  high  degnx*  of  KtmbiHiiiii!;^  when  il  is  evidently  necessary  to 
divide  the  operation  betweon  both  eyes,  I  prefer  operating  first 
on  the  one,  watching  its  offoct,  and  after  some  days  operating 
on  the  other. 


Cbitchktt^s  SuDcosjrNcrrvAL  Opbratios 


I 


Is  performed  in  tho  following  manner : — The  lids  are  held  open 
by  a  Hpcculura.  Tho  conjanctiva  and  tho  deep  fascia  are  laid 
hold  of,  over  the  lower  edge  of  the  insertion  of  the  rectus 
toudyu,  und  a  small  opening  made  with  pi-obe-pointed  scisHors 
through  both  thuse  structures.  Thu  book  is  passed  through 
the  opening  thus  mado  and  behind  the  tendon.  The  points  uf 
the  scissors  arc  then  introduBcd  and  sliglitly  separatod.  One 
hiade  is  passed  along  the  hook  behind  the  tendon,  and  tbe 
other  in  front  of  it,  when,  by  a  succession  of  small  snips,  the 
tendon  is  cut  subcoujuuctivally  on  the  ocular  ^ide  of  tlit) 
hook. 

Bofore  withdrawing  th«  Bpoculum  Mr  Bowman  usnally 
makes  a  amail  connter-puncturo  in  the  conjunctiva  by  bulging 
it  on  the  eni]  of  tho  hook,  the  object  being  to  allow  any  of  tho 
effiisfsl  bluud  ininu'iiiatoly  to  oscwpt',  as  utherwiao  it  is  apt  to 
bo  diifuscd. 

My  opemtion  has  all  tlio  advautngeH  of  a  subconjunclivHl 
section.  Tho  whole  of  the  blood  escapes,  and  thoro  is  very 
little  tracB  of  it  to  bo  soon  after  three  or  four  days.  The 
operation  sometimes  requires  to  be  repeated. 

The  rosnlt  of  this  operation  for  convergent  squint  xs  nearly 
always  highly  satisfactory  as  rogards  the  iiiiproving  of  the 
np]ioamnce.  In  CAses  of  squint  oansed  by  hypemietropia,  nv 
fraction  must  bo  corrected  by  means  of  suitable  glasses.    Wlipn 


Bomo  tendency  to  squint  ib  left  it  is  recommoiidod  by  aomo  to 
counteract  it  ty  weariug  tho  spectncleB  in  stich  a  manner  or 
to  foi-ce  the  eye  sliglitly  inlo  abductiou.  It  mu-st,  however,  bo 
dooe  iu  8uch  a  itlight  degree  as  not  to  induce  fatigue. 

With  regard  tu  the  ([ueBtiun  as  to  whether  we  establish 
binocular  vision  and  improve  thu  ait^ht  oi  the  squiuttugeyu  by 
the  openvtioD,  I  am  inclined,  from  personal  observation,  to 
tbink  that  only  in  those  caaoa  where  the  deviation  has  been  in- 
duced Ly  contraction  of  ihemuacleaa  thercsult  of  convulsions, 
or,  when  cougeuital,  by  abnormal  insertion  of  the  tendon,  and 
whoa  acateness  of  vision  in  l)otli  eyes  is  not  iniyrfered  with, 
biiiooalar  vision  may  be  established ;  but  whou  the  squint  is 
caused  by  diifouLivo  viniou  iu  the  one  oyo  we  obtain  only  un 
improved  appearancoj  and  nu  more  can  be  expectetl. 


OpnunoN  fOK  Divebgknt  Sqi'int 

In  this  form  of  deviation  of  the  eyeball,  after  tho  soction  of 
the  external  rectus  tendon  there  is,  as  you  will  remember,  not 
only  the  internal  rectus  but  also  the  superior  and  inferior  recti 
ninscles  to  rof-ato  the  eyeball  inwards,  and  to  estahlisb  the 
ecjuilibrium.  But,  as  »  rule,  the  result  of  tenotomy  of  the  ex- 
teroal  rectus  in  not  satisfactory.  Wheu  divL-rjfeut  stjuiut  ih 
associated  with  a  hi.i^h  de^oe  of  myopia,  Ibe  long  axis  of  the 
eyeball,  and  ittt  being  firmly  confined  within  tho  capsule  of 
Tenon,  offer  an  impediment  to  convergL=ncH.  In  many  cases, 
ngain,  vision  is  highly  defective,  and  the  internal  rectus  is  too 
much  stretched  to  produce  the  desired  effect. 

Tho  only  operation  suitable  is  that  proposed  by  Critchett  for 
brmging  forward  the  insertion  of  the  iutornal  rectus  muscle, 
after  sLnjng  deviation  has  been  produced  by  an  operation  for 
divergent  squint.  It  is  performed  in  tho  following  manner  : — 
The  lids  an^  kept  open  by  a  j^peculum ;  the  eyeball  drawn  in- 
wards. A  vertical  incision  is  then  matle  with  scissors  through 
the  conjunctiva  and  subcoujuuctival  tissue,  in  a  line  correspond* 
iug  to  thu  inner  margin  of  the  coraea  and  about  two  lineti  from  it. 
Then  the  coujimetiva  and  the  Hiibcmijunctival  tissue,  along  with 
the  new  iusortiou  of  tho  internal  rectus,  aro  to  bo  separated  as  far 
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bftok  from  the  inner  side  of  the  globe  a«  the  caruncula.  A  vcr- 
tica]  slip  of  the  conjunctiva  and  laucia  us  now  to  bo  oat  away,  and 
theeKlgC'ij  u'f  thu  wound  Lu  bo  brought  aocurately  togothor  M'ith 
throo  sutures.  The  central  ono  is  iusorud  first,  and  it  ahould 
bo  passed  through  the  slip  uF  conjunctiva  which  was  left  at  the 
edge  of  the  cornea,  and  rhrr^ugh  the  conjunctiTn  and  deep  faacia 
close  to  the  caroncula,  bo  that,  when  fastened,  the  eye  will  be 
drawn  inwanU  and  the  caruncula  raised.  The  upper  and  lower 
stitchosare  next  to  be  introduced,  and  au  assiiiliiul  then  gently 
inverts  tht>  oyo  whilst  tho  threads  are  being  tied.  When  ih& 
operation  is  conipletu<^l  the  eye  should  have  a  decided  iutom&l 
squint,  as  the  after  result  is  always  cunHiderably  less  than 
which  IS  obtained  at  tho  time. 

For  tlio  first  twenty-fonr  hoars  after,  lint  dipped  in  co 
water  should  be  applied  over  the  closed  Lids.     The  stitchceare 
removed  on  the  sixth  day  after  the  operation. 


Nystaghcs 

This  is  a  uuntintious  oscillating  movement  of  the  eyes,  gene- 
rally in  a  horifiontal  direction,  and  effected  by  the  external  and 
internal  recti ;  but  sometinieH  it  talces  tho  form  of  rotation 
undor  tho  influence  of  the  oblique  muscles.  It  may  be  acoom- 
panied  by  oacillation  of  the  head.  In  most  cases  it  is  oongesi' 
tally  allied  to  amblyopia,  as  a  !<cr|ucla  of  o]>hthalmia  neo* 
natorum,  or  keratitis,  when  the  cornea  is  partially  opaque, 
ooTigcuital  or  zonular  cataract,  or  piguieutouu  ehuroiditis. 
Although  nystagmus  is  almost  incompatible  with  normal 
ftcnteness  of  visinTi,  yet  it  is  remarkable  how  well  such  patients 
see,  notwithstanding  the  constant  shifting  cif  the  images,  the 
pationt  becoming  accnstomod  to  and  disregarding  them. 
There  is  another  form  of  nystagmus,  which  occurs  amongst 
miners,  and  which  is  caused  by  protracted  work  underground 
in  tho  light  of  a  lamp  fixed  upon  their  beads,  the  eyes  being 
constantly  strained  in  certain  directions.  It  comes  on  after 
working  for  a  lengthened  period  in  darkness.  In  clay  light,  Tiaioa 
and  ocular  movements  are  normal,  but  the  oscillations  come  on 
again  in  twilight,  and  gradually  become  associated  with  de. 
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crease  of  retinal  sensibility,  retinal  torpor,  op  hemeralopia; 
the  patients  are  annoyed  and  made  dizzy  by  the  apparent 
movements  of  objects.  It  is  interesting  to  contrast  this  form 
of  the  disease  with  the  congenital  form.  In  the  latter  the 
patients  hare  learned  by  experience,  according  to  the  em- 
pyrical  theory  of  vision,  that  the  movements  of  the  images 
upon  the  retina  do  not  belong  to  the  object ;  bnt  in  the  form 
of  nystagmus,  which  appears  at  a  later  period  of  life,  when 
normal  vision  has  once  become  habitual,  the  movements  of 
the  image  will  be  referred  to  those  of  the  object,  and  cause 
giddiness. 

Treatment. — Absolute  rest  to  the  eye,  combined  with  tonics 
and  the  use  of  galvanism,  may  be  tried. 


6enti,emrn, — Broisea  of  tho  oyolisill  with  tho  thumb  or  witli 
a  stick,  whoa  inlUctod  either  diroctly  apon  tho  ball  or  tbrougli 
tho  lid,  give  rise  to— 

1.  Bloody  effusions  into  the  anterior  chamber  (hicmatopia), 

2.  TremulouB  iris,  caused  by  rupture  of  tho  eomila. 

3.  Kupture  of  tho  sclerotic. 

4.  Stifteniug  of  the  vitreous. 

5.  Detachment  of  the  rotinii. 
fi.  Softening  and  disorganization  of  tho  ball. 
Trentmtrnt. — When    tlie    hiemorrhiige    is    inconniderable,    it 

generally  absorbs  in  a  few  days.  But  when  it  in  abundant, 
it  is  best  to  romovo  it  by  a  paraueutosis,  for  a  largo  clot  in 
tho  a(|iieouB  chanibor  may  take  a  long  ttmo  (goncrally  wcoIch} 
to  alworb,  during  which  poriod  tho  iria  oiay  bocomo  adherent 
and  other  tissues  Buffer  in  the  process.  You  will  notice  that 
hflomatopia,  when  occurring  spontaneously,  is  a  very  bod 
symptom,  indicating  the  pi-eiience  of  a  diMOrgauizing  prooeM. 
Blind  eyei)  of  loug  standing  are  generally  subject  to  it. 

In  cases  of  rupturu  of  the  zonula,  detachuiunt  of  tho  retina 
or  any  serious  internal  injury,  tho  eye  should  be  treated  by 
fomentations  and  atropine,  and  bo  carefully  watched  for  a 
considerable  time,  and  after  tho  first  inflammatory  action  has 
passed  off,  munt  be  dealt  with  according  to  general  principles. 

A.  stroke  npon  the  oyeball  may  produce  ruptare  of  the 
aolcrottc  and  irremediahlo  bllnduosa  or  partial  staphyloma  of 
tho  ciliary  hody.  If  the  Htapliyloma  ia  of  slight  c:Ltent  and 
Cannes  no  |muu  it  may  be  loft  alone,  but  if  considerable  it  causes 
intense  supra-orbital  pain,  which  may  bo  rolievod  by  pai-a- 
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cenbesis,  or  iE  tho  iris  bulges  too  much,  aud  the  pupil  in 
di-aggod  towards  tlio  wounded  Hide,  r  counUT-iridectomy  may 
bo  pi)rfr>niied  to  relieve  teii»ioii.  Htsrti  are  two  cases  just  now 
(Sept.  17tli,  1881)  iimler  treatment. 

Cask  1 . — A  woman,  who  had  intorforod  in  a  strngglo  between 
two  men,  got  a  stroke  with  a  leather  strap  upon  the  eyeball. 
Acute  glaucomatouH  Bymptoma  set  in  at  once,  aud  a  week  Utei* 
the  leu8  becauie  opaque  and  vision  entirely  abidi»hod. 

Case  2. — A  rivettor  reoeived  a  streka  with  a  piec*  of  iron 
upon  the  eyelid.  An  indentation  is  visible  at  the  corrospond- 
ing  part  of  the  eyeball,  ono-sisth  of  an  inch  from  the  comea- 
sclerotio  junction,  and  the  injnry  has  resultod  in  detachment 
of  Che  retina. 


GinmHOT  Wounds  of  the  Evebau, 

Tlie  strange  courses  which  pellets  and  percussion  caps  take 
are  welt  kuuwti.  The  latter  sometimeR  lodge  in  the  lens, 
having  passed  through  the  cornea  j  the  former,  again,  may 
come  through  the  sclerotic  and  lodge  in  the  orbit,  or  striking 
upon  the  wall  of  the  <irbitj  travel  round  to  the  inner  canthua 
Mid  lodge  anperficially. 

Trfiatmtntl. — In  all  cases  where  a  pellet  hfls  traversed  the 
eyeball  the  eye  uinst  be  sacriiiced.  It  is  quite  dLfTt^n-nt  with 
a  piece  of  percussion  cap.  It  may  be  lodged  in  the  lens,  in 
which  case  it  is  removed  along  with  the  cataract,  but  when  it 
has  entered  the  sclerotic  tt  cannot  fail  to  lacerate  the  choroid, 
produce  choroidal  hasinorrhage,  lodge  in  on  inaetscsaihle  spot, 
and  cause  sympathia.  In  such  a  caso  the  eyeball  must  bo 
removed. 

Similar  injuries  to  the  eyeTjall  may  he  cautted  by  other 
foreign  bodies  entering  the  eye.  I  haye  reported'  a  caflo  (>£  » 
minute  particle  of  iron,  which  had  been  struck  off  a  nail, 
having  lodged  in  the  sclerotic,  close  to  the  optic  nerve,  for 
opwards  of  eight  years.  The  eye  gradually  became  blind, 
but  the  foreign  body  remained  qnieaccnt  during  the  whole 
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of  tfiftt  period,  and  then  aaddcnly  consod  iinca»inoss  in  tho 
other  eye,  upon  which  I  had  to  remoTtt  the  injorcd  cyo. 

Gniipfm-ilfr  rjr^ilotiun^  may  protliic©  inslnjito-neous  btmdncas 
by  the  shuck,  but  suiuetiiuea,  again,  thu  powder  and  bite  of 
stoiio  or  rubbish  enter  the  cornen  and  lodge  in  the  lens,  pro- 
dui^iu),^  cutaruct.  I  have  rt?cordcd  two  cases  in  which  the  long 
was  HiicicessfuUy  extracted  in  such  circumstoncofi.*  In  both  of 
thorn  I  found  the  c«p8u]e  vory  hard,  so  that  it  was  difficnlt  to 
make  an  impresiiiou  on  it  by  tho  cyatotome.  As  the  cornea  is 
generaEly  extensively  opaque,  you  must  make  the  iridectomy 
ffuMJ  thu  truusparout  portion  of  the  oornoa. 


IVXtnOSB    IX    RiilLWAY    CoLLISIOKa 


In  addition  to  the  ordinary  injuries  to  the  eye.  arising  from 
wounds  or  contui^ioas  in  tbe  neighbourhood  of  tbe  orbit, 
milway  coUii^ious  may  cauao  impairmont  or  abolition  of  sight 
by  blows  on  the  head.  We  may  thus  have  mydriasis  and 
paralysis  of  accommodation — paralysia  of  ono  of  the  nervoa 
which  move  tho  oyoball — softening  of  the  vitreona — detach- 
ment of  tho  retina — hemorrhage  in  tho  brain,  causing  ambly- 
opia, or  giving  rise  to  a  disturbance  of  rision,  which  cannot 
be  discovered  by  the  ophthalmoscope.  TIio  vague  notions 
which  prevail  upon  the  subject  have  caused  some  parties  to 
imi^ne  that  deterioration  of  viKion  may  easily  bo  simulated. 
In  somo  casea  there  ia  no  doubt  that  tho  persons  havo  been 
shaken,  have  simply  got  rrighiened,  and  honestly  imagine 
that  their  vision  has  become  dim,  hut  thcro  are  not  wanting 
otbers  which  must  bo  regarded  as  cases  of  pureslmalation.  If 
tho  ophtUaUuoscope  doc*  not  show  any  sign  of  injury,  wo 
havo  the  perimeter  and  the  te^ta  with  lenses  and  prisms, 
and  we  may,  in  every  case,  ascertain  whether  tho  person 
gives  a  coherent  account  of  the  condition,  and  whelhor  the 
subjective  symptoms  are  consistent  with  or  contradictory  of 
Gttch  other  or  with  the  ascertained  facts  of  the  caae.  Into  such 
incoherency  or  contradiction  a  nQn^profesaiaual  man  ie  sore  to 
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fail.  Some  cases,  however,  do  occar  in  whtob,  owiug  to  tho 
pre-cxisttiucc  uf  paiholug'ical  conditioue,  the  quuBtiou  of  injury 
is  very  difficult  to  decidtj. 


Inplauhation  op  thb  Obbit 

This  Btnall  cavity — the  orbit — is  a  highly  vascular  rogioD. 

BoHiduii  Lliu  ophthalmic  artory  and  ittt  bmiicht^B,  Ihure  aru 
numorutie  anaelomoses  coming  from  the  externa]  carotid. 
Tho  orbital  veins  proceeding  to  the  jngnlar  form  a  lich 
venous  picins,  and  tbo  region  in  also  rich  in  lymphatics. 
Yet,  comparatively  apeakiug,  inflaiuiuatory  pr*K:o«sea  of  the 
orbit  are  not  very  common. 

All  the  tissues  iu  the  orbit  may  be  iuHamedi  either  singly 
or  simultaneously.     Thua  we  have — 

1.  loJlaminAtion  of  the  cellular  tissue  {nrlutnl  esltnlitiji)  and 
induration  of  the  culiular  tissue — aouto  and  chronic  abscess. 

2.  Inflatnmation  of  tho  periosteum  and  bones — caries  and 
necrosis  of  the  orbit. 

3.  lutlauimatiuu  of  the  vessels  {imyliolaucilt) — phlebitis — 
arteritis — anourisoi  of  the  orbit. 

Injlammatwn  uf  tfur  mlltthtr  titimif  of  the  orbit  sets  in  with 
dull,  then  throbbing  and  intermittent  pain  in  tho  back  of  the 
eye  extending  to  tho  head.  This  becomes  continuona,  acute, 
and  augmented  by  pressure.  The  progress  of  this  condition 
advances  towards  participation  of  all  the  tissues  of  tho  eyeball 
{pitniiphthaimitis).  Tho  eyelids  become  tumefied,  the  con- 
junctiva ccdonmtous,  tho  sclerotic  vascular,  and  tho  iris  dis- 
colourod.  There  is  a  foiling  of  fulncaa  in  the  eye,  and  the 
ball  protrudt'S.  There  is  retinitis  and  intense  photophobia; 
very  soon  the  conjunctiva  becomes  elevated  and  suppuration 
shows  itself.  Tho  disease  pursues  a  rapid  course,  and  unless 
prompt  niea,&urcs  be  ado])tod  bliuduess  soon  takos  place. 
Acute  orbital  cellulitis  is  well  marked  in  its  symptums  and 
cannot  easily  be  mistaken. 

If  resolution  is  to  take  place,  it  occurs  in  the  course  of  a 
few  days,  but  if  the  case  is  to  end  in  suppuration  it  may  last 
some  mouths,  according  to  the  depth  as  well  as  the  uatui-e  of 
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the  inflammation,  whether  it  be  acute  or  chronic.  In  cases  of 
suppuration,  there  supervenes  a  feeling  of  heaviness  in  the 
eyeball  with  occasional  rigors,  the  ball  protrudes  and  deviates, 
the  conjunctiva  is  cedematous,  then  serous  chemosis  follows,  pus 
issues,  the  abscess  opens,  and  discharges  pus  either  alone  or 
mixed  with  sloughs  of  cellular  tissue.  When  the  inflamma- 
tion is  limited,  vision  may  not  be  compromised,  but  the  case 
is  serious,  when  vision  is  lost  to  a  considerable  degree,  and 
the  suppuration  may  extend  to  the  meninges. 


Chronic  Abscess 

Is  accompanied  with  dull  pain  throughout  its  whole  course. 
It  does  not  generally  affect  the  entire  cavity  but  is  limited  to 
one  spot,  so  that  in  many  cases  it  is  diflicult  to  distinguish  it 
from  tumour  in  that  region,  and  very  eminent  surgeons  have 
been  chagrined  to  find  their  diagnosis  of  tumour  falsified, 
the  abscess  bursting,  and  the  condemned  eye  recovering.  It 
generally  affects  cachectic  subjects.  These  abscesses  are  com- 
paratively free  of  danger,  but  they  may  form  complications 
and  give  rise  to  induration  of  the  tissues  of  the  orbit. 

Treahnent. — At  the  commencement  of  the  disease  warm 
fomentations,  hot  poultices,  mercury,  and  belladonna  ointment 
round  the  orbit,  are  applied  {leeches  are  also  recommended). 
Purgatives  are  followed  by  quinine  and  small  doses  of  blue 
pill.  The  directions  generally  given  are : — As  soon  as  the 
abscess  has  formed  it  should  be  opened  in  the  most  bulging 
part  of  the  orbit,  hut  I  agree  with  Mackenzie,  that  it  is  better 
not  to  wait  until  it  bulges.  As  soon,  then,  as  I  am  satisfied, 
from  the  symptoms,  that  suppuration  is  to  be  the  result,  I 
make  a  deep  incision  with  scissors  into  the  conjunctiva  and  the 
fibrous  sheath  of  the  orbit.  This  never  fails  to  give  relief  and 
to  prove  advantageous  in  the  subsequent  stages  of  the  affec- 
tion. The  opening  thus  made  allows  the  tension  of  the  parts 
to  be  directed  to  it,  and  relieves  the  pressure  upon  the  optic 
nerve,  which  is  apt  to  bo  stretclu'd  by  the  protrusion  of  the 
eyeball.  We  notice  in  such  cases  that  the  eyeball  very  rapidly 
retracts  within  the  orbit  after  such  an  incision.     I  would  apply 
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this  fcroatnipnt  only  to  boalthy  persons;  iu  sorofulons  or 
Byphilitie  wichoxiii  T  wfJuUl  Ijy  no  moans  use  an  inHtrumcnt. 

When  pns  has  formed,  a  free  incision  hocoinea  nciccftsury,  to 
give  isMDC  to  the  discharge.  Tbe  retina  anil  optic  nervp  aoon 
recover  their  function**  aftf>p  tho  eyeball  has  withdrawn  into  its 
minnal  positiou.  Somutimesj  however,  there  !g  a  sli^lit  am- 
blyopia reojttining,  the  orjfun  is  weakly,  viaion  is  more  or  k'aa 
impaired,  or  the  movenienta  of  the  eyeball  niay  he  limittid  in 
Bome  dii-ectinns.  This  is  especially  ths  cose  whon  there  is  any 
induration  of  the  deep  cellnlar  tissue,  or  stiffening  of  the 
muscles  which  rotate  the  eyeball. 

Cause. — The  cnasos  of  orbital  inflammation  may  be  either 
iiiiijptithic  or  triiumatie,  Amou^  the  idiopathic  may  boolaseod 
cold,  from  a  pi^rson  gcttin;^  a  chill  aftur  being  heated.  I  have 
seen  it  attack  a  person  who  bad  fallen  asleep  at  his  work  iu  a 
damp  plaoo,  or  who  had  hoou  exposed  to  a  drauj^ht  doring 
night  travelling  by  railway.  IJut.  more  generally  it  is  owing 
to  traumatism,  aa  in  cases  of  conLtisious,  wounds,  fractures  im- 
plicating the  bones  of  the  orbit,  the  prt-seuce  of  fort-ign  bodies, 
or  iu  oporatioua  upon  tho  orbit.  In  every  case  of  injury  you 
must  coiiHiilor  wliich  wall  of  tho  orbit  ia  injured.  Is  the 
injury  direct  or  by  eont re- coup  ?  What  ia  its  bearing  upou 
the  ball  f 

Chronic  abscesses  are  associated  with 


Pbbiobtitib  op  thb  Obbit 

The  symptomB  of  this  affection  are  very  obscaro  at  the  Mtn" 
mencompnt.  There  is  in  the  regifm  of  the  urliita  peculiar  dull 
pain,  which  ia  especially  felt  at  midnight.  The  soft  pai-ts  are 
congested.  The  other  symptoms  vary  according  to  the  seat 
of  the  diseased  bone.  When  the  outer  angle  of  tht?  orbit  is 
affected — and  this  is  most  fre<iuoutly  tho  case,  probably  becaune 
this  part  ia  more  exposed  and  liable  to  injury — there  is  pain 
and  swelling,  followed  by  fluctuation.  ITic  lower  lid  becomes 
cedematous,  the  conjunctiva  is  injected,  and  tbc^ro  is  photo- 
phobia accoHipaiiied  by  febrile  symptoms.  Tin*  swelling  bursta, 
and  healthy  pus   is  first   discliarged,  and   then    serum.     A 
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fistiiloiiR  Opening  is  left,  which  leads  to  a  denuded  piece  of 
bono. 

Keeron*. — One  of  the  bones  may  be  necrosed,  and  require 
years  for  its  sepunitiouj  after  which  it  must  be  removed.  It 
is  these  neorofies  which  give  rise  to  eotropioa  (see  "Ectro- 
pion"). 

When  the  disease  in  nitnated  at  Iho  wall  of  the  orbit  the  pus 
may  be  diechar^d  into  thc>  sinns  niax)llart»,  and  when  on  the 
internal  wall  it  may  dc!>troy  the  os  uuguis  or  the  ethmoid 
boue,  and  do  some  mischief  id  that  region. 

Carietf. — Caries  of  the  roof  of  the  orbit  is  by  no  means  an 
utifroquent  occurroiice. 

All  tbesB  forma  of  iuflammatioQ  arc  very  acnte  in  their 
attack,  cause  frreat  diatross  and  cxcmciating  pain,  and 
make  very  rapid  progress.  Tliey  may  have  their  origin  in 
one  of  the  neighbouring  cavities,  run  a  long,  protracted 
course,  and  tcrrainato — as  they,  in  fact,  g'onorolly  do — in 
necrosis. 

The  diaynoHe  will  depend  on  whether  we  hare  to  deal  with 
a  healthy  subject,  who  has  received  a  blow  on  that  part,  or 
with  a  person  of  a  aerofulooa  or  syphilitic  cachexia.  In  the 
latter  case  the  part  must  not  be  touched  with  an  instrnnieut. 

The  treatment  must  be  regfulated  according  to  the  condition 
of  the  patient.  In  a  healthy  subject  an  iucisioD  should  be 
made  into  the  part  as  e>oon  as  possible,  for  a  tiuu-ly  incision, 
as  I  have  juat  mentioned,  saves  suffering  and  the  destruction 
of  orbital  timuo.  InRtnimousor  sj-philitic  subjects,  however, 
constitutional  treatment  is  moatly  to  bo  relied  on — lod.  Potaa- 
feium.  Syrup.  lod.  Ferri,  and  Pil.  Hydr.  c.  Quinine.  The  sup- 
puration is,  at  the  same  time,  encouraged  by  means  of 
poultices.  The  deformity  of  the  lid  must  be  allowed  tt>  take 
its  course,  and,  after  some  years  only,  may  be  remedied  by  an 
operation  suitable  for  soch  cases. 


FoBEiov  Bodies  ik  teb  Orbit 

These  may  be  lodged  in  tho  orbit  for  years  without  inter- 
fering with  vision,  or  even  without  indicating  their  presence 
by  causing  irritation. 
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Doflmarres  reports  a  cneo  of  a  boy,  ag'ed  13,  wlio  full  upon  » 
heap  of  wood,  a  piece  of  whicli>  2  cm.  long,  and  as  thick  as 
a  goose-quill,  lodged  in  the  inner  angle  cif  Mie  orbit.  It  cauned 
no  nnofiainess  until,  two  years  Intflr,  Buppnration  set  in,  and  ho 
then  extracted  it.  Pieces  of  glaaa  from  a  soda-water  bottle, 
and  such  like  substances,  may  penetrate  the  orbit,  but  they 
are  not  likely  to  remain  quieeceut  for  auy  lougth  of  time,  as  a 
piece  of  wood,  a  blunt  piece  of  iron,  and  similar  aubBtances 
may  do. 


TdMOTJBS    op   TB8    OeBIT 

Owing  to  tho  variety  of  tiasuea  which  enter  into  the 
oompoBition  of  the  orbit,  this  region  is  subject  to  various 
kinds  of  new  formations.  The  bonee,  cellular  and  fibrous 
tiasuo,  muscles  and  nerves,  may  all  be  the  starting  point  of 
growths.  Tumours  may  also  invade  the  orbit  from  tho 
neighbonring  cavities. 

When  the  tumour  is  situated  at  the  summit,  the  eveball 
protrudes,  the  nerves  and  vessels  become  compressed,  and 
immediate  blindness  ensues;  but  whyn  situated  upon  one  of 
tho  walls,  the  bull  is  pushed  in  the  opposite  diroctinn  and 
vision  is  less  interfered  with,  though  there  may  bo  strabismus 
from  the  very  first.  When  the  tumour  is  in  front  of  tho  orbit 
near  tho  base,  there  is  neither  squint  nor  vianal  disturbance, 
even  although  it  bo  of  large  dimensions. 

Glasifijtcatioii. — The  old  classification  of  tnmonrs  wag  into 
benign  and  malignant.  The  latter  were  said  to  be  malignant, 
on  account  of  their  tendency  to  grow  into  the  various  neigh- 
bouring tissues  and  destroy  them,  or  to  set  op  new  foci  in 
different  parts  of  the  body  by  means  of  tho  blood-vossels  and 
lymphatics.  Hence  there  is  a  pofwibility  of  their  recurrence 
at  the  old  site,  or  of  their  being  deposited  in  other  organs. 
On,  the  other  hand,  tumouru  were  called  benign  when  they  wore 
free  from  such  tendencies.  It  has,  however,  been  established 
by  oliniiuil  expL^riouDO  that  tho  minute  sLniciure  of  a  tumour, 
aa  shown  by  the  microscope,  is  not  in  all  caaea  to  bo  relied  on 
as  an  ovidenco  either  for  or  against   tho   probability  of  its 
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return.  While  it  is  no  doubt  truo  that  tumours  posset^siug  a 
gVDuiuo  c»iucuruuH  structure  usually  rttui-n  aftsr  remoral^  yet 
cases  oocoBioDalCy  occur  ia  which  tboy  do  not  do  bo,  and  vhon 
thoir  removal  by  opL<ratiou  provcfl  a  permanent  euro.  And 
while  it  is  also  true  that  tumoiira  of  a  different  stractare  are, 
gonemUy,  readily  romovablo  by  operation  withoot  risk  of  re- 
currence, yet  it  sometimes  happoufl  that  they  do  return,  and 
prove  as  Eatal  as  if  they  had  pcsaessed  a  structure  with  which 
the  character  oE  iiialig;nity  is  usually  aesociated. 

Virchuw  has  completely  changed  our  views  with  rof^ard  to 
this  subject.     According   to  him,  the  benign  or  matigtiant 
character  of  a  tumour  is  not  dctormint-d  by  the  elementary 
constitnenU  alone,  but  also  by  their  correspondence  with  the 
mother-cells,  from  which  they  origiuate.     The  same  elements 
haro  a  diSeront  eiguificance  according  to  the  tissues  from 
which    they    Bpntig.     He   accordingly    divides    lunrntirH    into 
homfihtgoH*  and  hitarohtgoaa.     Thoy  arc  dangoroua  when  thoy 
depart  from  the  typo  of  the  inothor-ttftsuo  (hoterolngonH),  or 
oven  differ  from  it    in    histological    character;   for  intttanco, 
when  they  have  an  epithelial  character,  although  occurring  ii 
coiiuectivtj    tissue    or   cartilage.     Their    malignity  is  greatoi 
when   they  are  very  wucculvut  and  when  they  havo  a  larj 
amount   uf    fluid    in    the  iuturcellular  Buhstanee,  when   the] 
break  down  easily  or  when   they  arc  permeated  with   lym]^^ 
and  blood-voKsola.    Tbo  conditions  favouritble  to  abnorptioi 
of  the  morbid  material  into  the  blood,  and  its  conveyauco  to] 
all  parts  of  the  system,  are  multiplied  in  proportion  to  thaj 
amount  of  soft  matter  in  the  tumour,  or  as  the  number  of  its] 
lymphatics  or  blood-vessels  increase.  We  have,  then,  irritation 
ut'  the  various  parts,  uuU  the  furmatiou  of  new  foci  in  different 
parts  of  the  organism.  Sometimes  the  blood  becomes  saturated 
with  this*  mrirbific!  matter,  and  the  cachexia  ivt  eshihlishod. 

The  turaoura  which  most  frequently  occur  in  the  orbit  aro — 

1.  Fatty. 

2.  Cystic. 

3.  Sarcomatous. 

4.  Fibrous. 

6.  OsseouB  or  cartilaginons. 
0.  Carcinomatous. 
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Fatty  Tomoub — Lipoma  ob  Steotoma 

These  tumours  resemble  the  normal  fatty  or  adipose  tissue 
of  the  body.  Certain  differences  may,  according  to  Paget, 
sometimes  be  foand  between  the  fat  of  a  tumour  and  that 
of  the  part  in  which  it  lies,  as  e.g.  the  larger  size  of  the  cells 
of  the  tumour,  its  greater  or  less  firmness  at  the  same  tem- 
perature, and  the  usual  crystallizing  of  the  margarine ;  but 
there  are  no  greater  differences  than  may  be  found  in  the 
natural  fat  of  different  parts  of  the  same  person.^ 

Fatty  tumours  are  always  invested  with  a  capsule  of  a  dry, 
fibrous,  cellular  tissue  containing  some  blood-vessels.  The 
capsule  grows  with  the  tumour  and  separates  it  from  the 
adjacent  tissues.  They  are  elastic  to  the  touch,  and,  if  soft, 
may  impart  a  sense  of  fluctuation.  They  grow  without  any 
pain  or  inflammation  of  the  neighbouring  structures. 

The  benign  character  of  this  tumour  is  so  well  known  that 
I  need  not  further  dwell  upon  it.  It  usually  starts  from  the 
cellular  tissue  of  the  orbit,  is  most  frequently  congenital, 
grows  very  slowly,  and,  when  it  has  reached  a  certain  size,  its 
removal  is  generally  called  for.     This  is  easily  accomplished. 


Cystic  Tumours 

May  be  found  in  any  part  of  the  orbit,  either  behind  the 
eyeball,  upon  the  walls,  or  more  frequently  upon  the  roof  or 
floor  of  the  orbit.  They  contain  either — (1)  Cheesy  substance, 
(2)  fatty  material,  (3)  viscid  albuminous  fluid,  when  they  are 
called  hygroma,  or  (-l)  hair. 

Fig.  115  shows  the  appearance  of  a  girl  of  twenty-four,  with 
a  large  cystic  tumour.  Starting  from  the  floor  of  the  orbit  the 
tumour  disorganized  the  eyeball,  distended  the  lids,  and 
distorted  the  muscles  of  the  face.  Fig.  116  shows  the  appear- 
ance of   the  patient  after  I  had  removed  the  tumour  and  a 


'  Lectures  on  Surgical  Fatliology,'  ii,  p.  93. 


370 

portiou  of  the  liypertrojtKied  lid,  and  brougbt  the  Hda  together 
hy  tarsoraphia. 

Fia. 115. 


The  tumour  rontainod  n  mixture  of  cardy  and  albamtnons 
substance,  and  a  considerable  quantity  of  coagulated  blood. 

Hydatids  encluued  in  capsulea,  echinococcus  and  cysticercus 
may  also  be  found  in  the  orbit.  Cystic  tumourB  are  of  ovoid 
Bhape  and  bard  to  the  touch;  if  elastic,  they  may  be  com- 
prossiblo.     They  are  slow  iu  their  progreea. 


LECTURE  XXV 


BAEC0MAT0D8   TUMOUR 


GsNTLSMXN, — Sarcoraatuus  tumours  are  of  the  most  frequent 
occurrence  in  tlic  orbit,  aa  well  as  in  the  ocular  tissuea.  Tliey 
vary  exceedingly  in  tboir  appearance  and  are  hence  described 
as  fibro-plastic,  medullary,  or  melanotic  earcuiiiata. 

Their  pecoUar  feature  is  the  preponderance  of  the  cellular 
elements,  which  consist  of  the  counective  tissue  cells  iu  a 
state  of  hypertrophy.  The  cells  are  either  round,  ateUate,  or 
spindle -Bhaped.  They  combine  with  the  intercellular  eub- 
Btanco-  to  form  a  relatively  firm  coherent  structure  containing 
vessels,  and  are  iutimately  connected  with  the  neighbonring 
couuective  tissue,  thus  decidedly  diSering  from  epitbt;lial 
formation,  and  especially  from  cancerous  tumours. 

Sarcomata  nmy  ac(|mrc  a  medullary  or,  if  the  cclla  are  rich  in 
pigment,  a  melanotic  appearance.  When  a  sarcoma  lias  its 
origin  in  the  optic  nerve  or  retina  it  may  appear  in  the  form  of 
a  glio-sarcoma.  According  to  Virchow,  the  power  of  combina- 
tion of  sarcomata  is  very  great,  and  not  nnfrequently  a  variety 
of  jjrowths  may  bo  seen  in  the  same  tumour,  and  the  elements 
of  sarcoma  are  ufton  found  along  with  those  of  oaucer.' 

Sarcomata  are  by  no  means  benign  tumours,  their  infecting 
power  being  very  decided.  The  malignant  character  of  sar- 
comata does  not,  however,  show  itself  from  the  first.  Most  of 
them  have  a  period  of  innocuousnoss,  during  which  they  are 
limited  to  the  place  of  origin,  and  grow  very  slowly,  often  with 
long  intermission.  They  may  remain  in  sUii.  fi-oin  youth  up- 
wards, or  may  eveu  be  congenital,  not  becoming  malignant 
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until  maturity  or  old  age,  when  they  begin  to  increase  in  size 
very  rapidly.  All  kinds  of  sarcomata  are  not  infectious  to  the 
same  extent ;  very  hard  fibrous  sarcomata  appear  to  be  least 
BO.  Large-celled,  especially  the  spindle-  or  giant-celled  sar- 
comata, even  when  soft,  are  less  fatal  than  those  containing 
small  cells.  The  moat  infectious  of  all  is  the  melanotic  class, 
which  is  usually  merely  a  pigmented  medullary  form. 

Orbital  sarcomata  excite  new  foci,  and  are  more  rapidly 
disseminated  than  similar  intraocular  tumours,  which  often  re- 
main enclosed  in  the  eye  for  a  long  time.  Virchow  recfarda 
the  recurrent  fibroid  tumour  of  Paget  as  a  variety  of  sarcoma. 

Treatment. — Remove  the  tumour  as  soon  as  possible,  as  we 
are  never  sure  how  soon  it  may  spread  and  infect  neighbouring 
tissaes  or  form  new  foci. 

Operation  for  the  Removal  of  Sarcoma. — The  details  of  the  fol- 
lowing case  will  illustrate  the  various  steps  of  the  operation  : 

Removal  op  Sarcoma  op  Orbit  with  Recoveet  op  Sight 

Case. — Thomas  A — ,  aged  8,  was  admitted  to  the  Oph- 
thalmic Institution.  He  was  the  youngest  of  a  familj  of 
fourteen,  of  whom  two  were  stillborn,  two  died  at  the  ages 
of  three  and  five  weeks  respectively,  and  the  rest  are  in  good 
health  (the  oldest  being  twenty-seven  years  of  age).  As  far  as 
could  be  ascertained,  there  was  no  history  of  cancer  connected 
with  the  family.  The  patient  had  enjoyed  good  health  until  a 
few  months  prior  to  the  date  of  admission,  when  he  began 
to  complain  of  debility,  with  languor  and  impaired  appetite. 

About  three  months  before,  a  slight  elevation  was  noticeable 
about  the  outer  angle  of  the  lower  eyelid  of  the  left  side,  which 
from  this  time  slowly  increased  in  size.  About  two  months  after 
this  he  was  stated  to  have  received  a  slight  injury  to  this  spot 
by  a  blow,  and  from  that  date  the  swelling  rapidly  increased. 

When  brought  to  me  he  appeared  somewhat  sallow  and 
cachectic.  A  tumour  of  considerable  size  was  situated  at 
the  lower  and  outer  part  of  the  left  orbit,  distending  consider- 
ably the  lower  eyelid,  and  pressing  the  protruding  eyeball 
upwards  and  inwards,  so  as  to  hide  it  completely  under  the 

*9r  eyelid.     By  pulUng  up  the  upper  lid  he  coald  count 
*^d  see  objecta  towards  the  right  side. 
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Opfatbalmoscopio  VxaminatioQ  showed  the  exiEtence  of  en- 
gorged and  protruding  disc;  the  vnssola  woro  tortuous  and 
limuh  dilitk'tl.  1  8IIW  hitn  iigHin  ten  days  afli^rwards,  hy  which 
time  the  tumour  had  very  mnch  increased  in  size,  protruding 
itself  forwards  very  considerably,  rendering  (he  eyelid  very 
tense,  aud  overlapping  the  eyeball.  The  protrusion  of  the 
eyeball  was  also  increased.  Ou  lifting  the  upper  lid  and 
pushing  the  tumour  aeide,  so  as  to  expose  the  pupit,  it  was 
found  that  vision  was  completely  abolished.  The  tumour 
was  clastic  to  the  touch,  firnier  on  the  onter  side,  and  softer 
towards  the  centre,  and  prtsouted  a  sharply  JeGried  border. 

The  tumour  yras  removed  on  the  2iith  Sypte:nber,  1878, 
in  the  following  manner : — An  incision  was  made  from  the 
outer  auglo  of  the  eye  horizontally  backwards  to  the  extent 
of  about  three  quarters  of  an  inch,  dividing  all  Llio  timsues 
down  to  the  bone;  the  lower  eyelid  was  then  everted,  and 
the  incision  was  prolonged  forwards  by  dividing  tho  oon- 
junctira  with  scissors  in  a  line  parallel  to  and  a  little  above 
the  lower  margin  of  the  orbit.  Ry  reHecting  the  conjunc- 
tiva the  whole  fore  part  of  the  tumour  was  thus  exposud. 
It  was  enclusud  in  a  thin  but  tirm  capsule,  which  v>aa 
strongly  adherent  to  the  periotiteuni  uf  tho  Hoor  of  the  orbit, 
and  in  front  it  overlapped  the  margin  of  ths  orbit,  so  as  to 
encroach  upon  the  cheek.  Ry  careful  dissection  %vith  the 
point  of  the  knife  its  nndcr  surface  was  delnched  from  the 
floor  of  the  orbit,  tho  detachment  cf  its  upper  surface  from  the 
muscles  was  effected  with  the  fiugerfi,  and  tho  whole  of  it  was 
thus  removed.  The  *^dgo8  of  the  wound  were  then  brought 
together  by  two  sutures,  and  simple  dressings  applied.  In 
four  days  the  wound  was  healed. 

On  now  examining  tho  eye  it  was  found  that  vision  was 
restored.  He  could  road  No.  5^  of  Snellen's  test-typee.  The 
eyeball,  however,  was  sh'ghtly  protruding,  and  its  movements 
BomcwUat  restricted,  especially  downwards  and  outwards. 

Fig.  117  represeotK  the  appearance  of  the  patient  fourteen 
days  after  the  oporatlon.  The  horizontal  slit  shows  the  place 
of  incision. 

Fig.  118  gives  the  exact  size  of  the  tumour;  tho  triangnlar 
portion  (b  b  c)  being  that  which  lay  on  the  floor  of  the  orbit. 
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orbit,  which  it  eiiibiiice<S.  The  aiaM  (a)  is  the  part  that  pro- 
jected in  front,  puBhiug  out  the  lower  ej^elid  and  over^ 
lapping  the  eyeball. 

Tho  tumour  was  subjoetod  to  microscopic  examination  by 
Dr  Coats,  whoso  report  is  as  follows : 

"The  main  constituents  of  tho  tumour  are  ronnd  cells, 
which  are  intimatGly  related  to  a  firm  reticolum,  such  as 
exifits  in  lymphatic  glands.  la  addition  to  the  ronud  cella 
and  reticulum  there  i»  a  coarse,  alinoBt  fibroua  stroma,  which 
intersects  the  tissue,  and  gives  it  an  almost  alveolar  uppoar- 
ance.  I  regard  tho  tumour  as  a  aarcoma,  and  probably  » 
glio -sarcoma.  It  might  readily  be  taken  for  cancer,  but  I 
regard  the  exiHtence  of  the  fine  roticalam  betwpon  the  cella  as 
bcin^  absolutely  conclusive  against  this  view." 

Three  months  afterwards  I  again  aaw  the  patient.  By 
this  timo  the  protrusion  of  the  eyeball  had  increased  to  a  con* 
siderable  ext^jnt,  accompanied  by  well-markod  cerebral  aym- 
ptoms,  showing  that  the  tumour  had  recurred  in  the  back  of 
tho  orbit,  and  had  uxLonded  to  the  brain.  Shortly  afterwards 
the  patient  died. 

The  restoration  of  sight  in  this  case  wan  probably  due  to  the 
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comparatively  short  time  duriug  wliicli  the  pressure  was  kept 
up  to  an  injurious  extent.  The  reuurrence  of  lUo  tumour  is 
nu'rt'ly  another  illiistnttion  of  the  principle  just  relerred  to 
with  regard  to  the  charucter  of  sarcomatB.. 

Fl3B0n8  TUMOUB 

The  structure  of  fibrous  tumours  resembles  that  of  the  radiat- 
ing fibrillar  couQuctivo  tis«uo,  the  fibrilla  boing  doHcly  packed 
tiigether.  Tu  tlie  touch  tlicy  are  uRually  very  firm,  ofteu 
exceedingly  so,  and  may  even  bo  its  hard  and  incoinpressiblo 
as  bard  cancer.  If  they  are  soft  and  tleshy  or  succulent  it  is 
always  through  cedenia  or  inflnmmatnry  softness  and  inflam- 
mation of  the  substance.  In  ordinary  cases  they  are  very 
elastic  and  tease,  so  that  thciir  cut  surfaces  rise  in  convexiti'es, 
like  those  oE  the  intervertebral  fibrous  cartilag'es.  In  section 
they  usually  show  a  greyish  basia  substance,  nearly  homo- 
guriBou8,und  iutorHccted  with  upuquo,  pure  white  bands  or  lines. 
Sometimes  the  basiH  substance  tends  towards  yellow,  brown, 
or  blue,  and  the  white  linos  are  variously  arranged.^  These 
tumours  are  always  surrounded  by  a  distinct  sheath  of  connec- 
tive tissue,  and  ore  penotrat^^d  by  a  small  number  of  vessels. 

They  are  liable  to  various  metamorphoties  ;  soinetiuies  cysts 
may  form  in  them,  at  other  times,  again,  they  may  undoi"go 
osseoue  or  calcarcon»  changes.  In  hucIi  ca^e^  small  sptcula  of 
bone  are  generally  found  in  them.  Calcification  is,  according 
to  Paget,  an  indication  of  a  loss  of  formative  power  in  the 
tumour.  Calcified  fibrous  tumours  probably  never  grow,  and 
are  as  inactive  as  tiie  ralmfied  artoiies  of  old  age. 

When  situated  at  the  margin  of  the  orbit  they  can  easily 
be  removed,  but  when  de«p  their  removal  becomes  difficult. 


OSBEODS  AND    CaRTII.A0IN0U8   Tl'KOVKJ) 

These  tumours  generally  follow  periostitis  or  ostitiji,  and  are 
connected  with  a  scrofidous  or  s^'philitic  diathesis,  or  they 
may  have  a  traumatic  origin.  They  are  not  accompanied  with 
pain  or  intlammstory  HymiilimiM,  uiilefH  ]>eri(^stiiis  coexist n. 

'  Paget,  too.  (iii. 


are 
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Treaimenl. — If  eiQall,  tbey  should  uot  be  iuterfered  with 
an  operation^  but  tlie  trtutuii'iil.  phtmld  bo  (lii-octc-d  lo  tli«  can- 
sticutiou.  lod.  Pot.,  Mercury,  or  Syrup  lod.  Ferri  c.  Quinine 
sbould  be  prescribed  according  to  the  natur*'  of  the  dinibesis. 
ilut  when  they  are  of  large  sire,  and  cauae  the  eyeball  to 
protrude,  Ihey  ought  to  be  removed. 

C&HE. — There  axe  poveral  easfs  of  bony  tumour  on  record. 
Maisonneuvo  removed  an  ivory  exostosis  in  1853,  and  another 
in  1 863 ;  of  the  latter  case  ho  published  the  following  account :' 

A  boy,  aged  19,  wss  admitted  to  the  Hotel  Dieu,  Paris, 
July  9th,  lBci3,  for  a  targe  exophthalmos  of  the  right  eye. 
Ouly  two  months  before  admission,  the  patient  began  to  be 
aunoyed  with  au  oulargenieut  of  his  eyo.  There  whs  absolutely 
no  syphilitic  history.  It  coniinenced  at  the  inner  c-anthus 
and  made  rapid  progrcHs  ;  the  ball  was  pushed  right  forward 
oat  of  the  orbit.  MaisonnenTC  removed  the  tumour,  August 
5th,  1863,  in  the  following  manner: 

The  patient  having  been  put  uuder  chloroform,  he  made  a 
straight  transverse  inoiftion  immediately  above  the  eyebrow, 
from  tliG  t('ui|)Ui  to  the  mat  of  ijio  n<pfie,  thou  a  vertical 
incision  upon  the  right  aide  of  iho  nasal  prominence.  This 
incision  divided  with  one  cut  the  whole  thickness  of  the  soft 
parts  comprising  the  poriostenm.  This  largo  flap  he  carefully 
dissected  and  laid  bare  the  bone.  This  brought  into  view  the 
tumour,  the  external  surface  of  which  he  exposed  without  any 
other  instrument  thuu  the  point  of  hix  linger  nud  the  blunt  end 
of  the  carved  sciswors.  This  deiiudatioti,  however,  could  not  be 
pursued  very  fai-,  for  the  tumour  was  hidden  in  the  orbii  and 
grasped  liy  it»  nxtfrnal  walls.  Ho  tried  the  u«o  of  the  ^uge 
nnd  hammer,  hut  found  that  it  made  no  impression  on  the 
tumour,  which  was  of  a  veritiihle  ivory  pouaistencc,  and  upon 
which  any  instrument  would  be  blunted.  Hence  he  determined 
to  detach  the  growth  en  bloc  by  introducing  the  scissors  into 
the  deep  groove  ivhich  separated  it  from  the  nasal  bone.  It 
seeded  some  violent  strokes  with  the  hammer  to  obtain  tHis 
result,  but  at  last  tho  tumour  moved  without  giving  any  in- 
dication of  fracture  of  the  neighbouring  bone.     Uethen  seixed 
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the  anterior  part  of  the  oxostosia  with  strong  forrepB,  trying-  to 
loosen  it  stilt  further,  atitl  sd  draw  it  forwards  r>r  to  make  it 
turn  upon  its  axis.  He  subscquciitly  dislodged  it  Ijj  iiiti-Lidiic- 
iag  the  scissors  ou  all  sidoR  in  succeKnion.  Very  little  progrL'ss 
was  mwle,  biit  by  dint  nf  perseverance  and  repfiiK-d  ellurt», 
he  brought  the  tumour  suflicieutly  Ear  forward  to  enable  him 
to  seize  it  with  a.  strong  tcoth-forceps,  and  so  remove  it.  The 
protmded  eyehall  havinn^  hpen  replaced  in  the  orbit,  the  lips 
of  the  wound  were  brought  together  by  means  of  eight 
sutnres.  There  was  very  little  siippuratiou.  The  wound  was 
dre&sed  with  phenic  ft<:'id.  The  patient  made  a  good  recovery, 
with  oaimpaired  visiou  and  perfect  mobility  of  the  eyeball. 

Cahcinoma — Canceb 

Is  a  highly  malignant  tumour,  and,  as  a  rule,  tho  infection 
aoou  apreads  from  the  original  focus.  Bone  and  tendon  offer 
hut  slight  rc»i»tauco  to  its  attacks,  so  that  from  tho  eye  it 
rapidly  invades  ibeorbitjand  thence  the  Deighboiiringcavities. 
Metastasis  usually  takes  place  much  earlier  than  in  otlior 
heteroplasiie.  Swelling  of  the  lymphatic  glands  occurs  at  an 
early  stage,  a«  these  are  the  vehicles  by  wKich  the  iuEectiou  is 
conveyed  to  other  parts.     The  cachexia  soon  manifests  itself. 

The  tissues  of  the  orbit  are  more  VhMq  to  it  than  tlie  interior 
part  of  the  eye.  In  ejiucer  of  the  orlfit,  exophthalmos  miiy  con- 
tinue ft  longtime  witlmut  tho  eycbiill  being  affoeted.  Thepro- 
trosion  is  not  necessarily  prt)portifiiied  to  the  size  of  the  tumour, 
for  sametimcs,  tho  wall  of  the  orbit  having  been  absorbed, 
the  tumour  stretches  into  the  noighbouriug  cavity  or  into 
the  uasal,  frontal,  or  raaxillai-y  sinu^,  into  tlio  pterygoid  fossa 
or  into  the  cranium,  and  thus  dops  not  press  upon  the  eyeball. 

Troatnienl. — This  tumour  should  be  removed  as  soon  aa 
possible  in  order  to  prevent  the  infection  of  the  neighbouring 
tissues  and  tho  development  of  new  foci  of  the  disease.  This 
rule  applies  to  all  tumours  of  the  orbit,  even  to  approxi- 
rantely  benign  tumours  when  situated  in  accessible  positiims, 
for  they  miy  spread  aud  branch  out  into  inaccessible  parts  of 
the  orbit,  and  especially  because  they  are  apt  to  degenerate, 
and  it  is  difficult  to  say  when  thatchange  may  take  place.     In  -^ 


oaaeoF  cnncereTerjveatigeof  it  rIioiiM  be  rrmnvficl,  andhran 
tha  BPctioD  should  be  m&de  in  the  snrroimding  healthj  tiftsue. 
When  the  eyeball  and  tho  pdriostcnmof  the  orbit  are  inip1icat«d, 
which  IB  almost  always  the  case,  the  former  mnist  also  bo  removed 
and  ubroride  of  zinc  ptu<l.e'  applied  to  the  affected  bone. 

The  operation  for  the  removal  of  the  pyebnll   in   cafies  of 
cancer  and  all  hoteropIasiiD  of  the  orbitj  is  not  the  same 
for  enucleation,  when  onr  object  is  to  save  soft  parts.      It  is 
pe''fonuod  in  the  following  manner : 

The  assistant  SHparatea  the  eyelids  by  means  of  elevators; 
the  ball  is  laid  hold  of  with  forceps  and  strongly  addoctod. 
A  strong  scalpel  or  Beur'a  knife  m  introduced  close  to  tba 
onter  wall  of  the  orbit,  and  by  one  sweep  can-icd  close  to  tb 
buiica,  the  muscles  are  cnt,and  the  optic  nerve  i«  thondiTid^d. 
The  orbit  having  br.nn  cloanetl,  it  maat  be  thorongUy  ex- 
amieed  and  any  remaining  vestiges  removed.  If  the  bones  ara 
found  to  be  t4juched  w!th  the  infection  the  pasta  mast  ba 
applied  to  the  spot. 

With  roEeroDco  to  thciso  tamours,  I  mast  not  omit  to  mention 
that  ihe  walls  of  the  orbit  may  be  greatly  modified  bj  the 
growths.  The  bones  may  become  absorbed  and  conaiderabljr 
deformed. 

Diferenftal  T)iit(fnotns. — Tn  all  cases  of  tumours,  there- 
fore, yon  must  first  study  their  nature.  Are  they  apparently 
benign  or  malignant  or  likely  to  degenerate  F 

1.  Dogs  the  conjutjctiva  adhere  to  the  tumour,  or  does  it 
move  looHcly  upon  it?  If  it  moves  freely  upon  the  tamoor, 
then  removal  will  probably  be  easy. 

2.  Wherw  does  it  spring  fi"om  f  Does  it  start  from  the  orbit 
or  the  bone,  or  has  it  extended  from  the  brain  or  a  neigh- 
bouring cavity  ? 

3.  Is  there  engorgement  or  varicosity  of  the  neigbbonring 
parts,  or  are  the  lymphatics  about  the  neck  affected  T  I» 
there  severe  or  lancinating  ]min  in  the  region  ?  Does  the 
patient  exhibit  a  sickly,  cancerous  cachexia?     These  are  all 
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bad  sjnnptoms.  The  rapidity  of  ita  dcTelopment  and  ita 
implicatiuy,  at  an  early  stage,  the  nerves  of  the  eyeball 
and  impeding  its  mobility,  arc  also  bad  indicationB. 

Malignant  tumr>urs  are  more  common  in  children  tliaii  in 
adults.  Lebert  has  found  the  larg-est  uunibyr  of  malignant 
tumours  of  the  orbit  in  childrea  under  ten  years  of  ago. 
MediiUary  und  mrlaitotir  cancers  aru  more  frequently  met  with 
in  the  orbit  than  scirrbuH. 


AaiDKisK  or  the  Orbit — PtfLaATtNO  Exophthalmos 

Commences  with  dull  pain  in  ibe  eye  and  head,  with 
pnlsation  in  the  orbitj  acoompanied  by  noise  in  the  eur. 
There  is  vertigo  in  attumpting  to  stoop.  The  eye-ball 
gradually  protrudes.  Vision  is  affected  according  to  the 
amount  of  dragging  upon  the  optic  nerve,  and  also  nccording 
to  the  implication  of  the  ciliary  and  central  vcssots  in  the 
general  vascular  dilatation.  The  finger  when  applied  to  the 
ball  communicates  pulsation,  and  the  stethoscope  at  the  orbit 
conveys  a  distinct  bruit  do  90vjte,  like  the  puffing  of  a  steam- 
engine,  synchronous  with  the  heart's  systole.  The  exoph- 
thalmos progresses,  the  lids  bocomo  distended  and  ocdouuitous, 
the  conjunctiva  inflaineil,  and  a  i^rcumscribed  tamour  mnkeA 
its  appearance.  If  the  carotid  artery  on  the  same  sirle  is  com- 
pressed the  pulsation  ceases  and  the  tumonr  is  diminished. 

CauK$. — ^This  disease  may  be  cither  idiopathic  (true  aneu- 
rism) or  traunialic — caused  by  a  blow  on  the  ball  or  tho  orbit, 
■or  by  fracture  of  the  base  of  the  skull.  When  canned  by 
injury  the  anearism  may  be  either  diffused  or  circumscribed, 
or  mar  communicate  both  with  an  artery  and  vein  (arterio- 
venous or  varicose  aneurism). 

Seat. — It  may  be  situatod  in  the  orbit  or  within  the  cranial 
cavity.  Thus,  the  aneurism  may  form  at  the  origin  of  the 
ophthalmic  artery  from  the  internal  carotidj  may  proceed 
from  rupture  of  the  carotid  in  the  cavernous  sinus,  or  may  be 
develo]>eiI  through  the  obstruction  of  the  venous  current 
within  the  cavernous  sin  us. 

Trnvera  was  the  first  who  [in  1813)  recognized  pnlsating 
exophthalmos  as  an  oneurism.    He  described  it  as  an  aneurism 


380 


AXECBXSU  OF  THE  ORBIT 


by  anastomoaia,  and  successfully  treated  it  accordinj^ly  hy 
dolixiktiion  of  tln>  eoiTiiiioi]  carotid  »rt«ry.  H«  was  folliiwed  by 
Ddlpymple,  who  recorded  another  aaccessful  case  (1815).  Bual 
subsequently  pointed  out  that  these  pulsating-  tumours  werl 
trne  aneurisms  (I6*3i>),  and  this  view  was  supported  by  Curling, 
Yet  writera  continued  to  describe  it  as  aneurism  by  anaatomo- 
sis,  until  NuDD^ley,  wbu  recorded  fuur  cases  iu  bis  own  practice^ 
with  three  euccessos  by  tying  the  common  carotid,  brought  thi 
view  of  Busk  more  prominently  forward,  and  still  furthat 
dcvclnped  it  (1850).  Nnnnetey  regards  all  orbital  aneurismi 
as  either  spontaneous  or  traumatic,  and  aneurisms  by  anaato- 
mosis  as  only  those  which  spread  into  the  orbit  from  a  nfertu 
of  the  face.  The  difference  is  not  only  a  theoretical  bat  alac 
a  practical  one,  for  so  long  as  the  riew  chat  aneurism  by  anaa 
tomo^is  uiay  bo  cured  by  duli^alion  of  the  carotid  remainl 
current,  operations  may  be  midertakeu  with  Uttle  chance  o 
success.  In  the  treatment  of  the  anastomotto  variety  o( 
erectile  tumours,  injections  (lactate  of  iron,  eight  grains  to  th^ 
ounce)  and  electro-puncture  are  more  appropriate. 

PatliAtlotjicul  amtfomj^  has  thrown  very  tittle  light  on  tbil 
affection.  luJeed,  the  few  pust-merlem  sections  which  han 
been  made  are  at  variance  with  each  other.  Thus,  wHiU 
Guthrie,  Caron  de  Villiirds,  and  Nutiueloy  reported  cases  ii 
which  post-raortem  exriminiit.iiin  revealed  the  existence  a 
aneurism,  in  Bowman's  case  antopsy  showed  only  tumefaction 
of  the  dura  mater  forming  the  outer  wall  of  the  carernoui 
Biuu9,anc[  oedema  and  phlohibis  in  theiuteriorof  thecaveruooi^ 
circular,  and  petro.<^l  sinuses.  Similar  cooditioiis  were  founi 
in  the  cases  of  Mortou  aud  Oettiuger.  Nelaton,  however; 
was  able  in  two  cai>es  to  diagnose  during  life  that  pulsating 
exophthalmos  was  caused  by  laceration  of  the  carodd  arteij 
within  the  cavernous  sinus,  aud  this  was  verified  by  the  post' 
mortem  sections.  Leber  also  hnn  recently  diagnoged  thi 
existence  of  laceration  of  the  artery  wiihin  the  cavemooi 
ainus,  and  has  subsoqueutly  proved  it  by  autopsy.  To  theal 
may  be  added  the  cases  of  Blessig  and  Barron.  Ernest  Hart; 
who  had  a  successful  case  by  ligature  of  the  commuu  carotid, 
after  failure  of  digital  pressure,  describes  it  as  an  "  Artorio 
venous  aneurism,  with  cirsoid  dilatation  of  the  artery  aud  pro- 


bably  also  of  the  voin  "  ('  Tio  Lancet,'  1862).  This  drscrip- 
tion  is  probfthly  appliciible  to  the  msijority  of  cases. 

Scieutific  opinion  seems  now  to  liave  vet-rvd  round  to  the 
view  tbat  most  castJB  resemble  those  of  Nebttou.  Thus,  Hiving- 
ton,  in  his  lectares  before  the  College  of  Surgeons  of  Goglnnd 
(Itirr)},  ruaiutaiuA  tliat  iinarly  till  tmuiimtie  atid  tho  gruatcr 
ctunhei'  of  idiopathic  cases  are  due  to  rapture  of  the  internal 
carotid  within  tlie  cavcrnoutt  »inus. 

Aneurism  of  the  orbit  is  of  rare  occurrence.  There  are  only 
106  caKcs  on.  record  in.  all  couatrics ;  in  Great  Britain  nlone 
28  cases  have  beea  recorded^  of  wliich  10  are  idiopathic  and 
18  traumatic.^ 

The  following  are  the  details  of  a  case  which  is  at  present 
nnder  treatment,  and  which  waa  recommended  to  me  by  Dr 
Frazer,  of  Kilsyth  ; 

Case. — Mrs.  M^,  aged  22,  the  mother  of  two  children,  of 
fair  complexion,  with  blue  irides,  a  targe  nfevns  of  a  claret 
colour  on  the  right  temple,  and  another  on  llie  left  breast, 
received  a  blow  on  the  left  eye  iu  February,  1881,  when  it 
becnme  bluo  and  tlio  cheek  Hwollcn,  but  there  was  no  pain. 
Three  months  later  she  began  to  suffer  pnin,  with  severe  knock- 
ing in  the  head,  which  was  very  violent  at  inten,'ala.  She 
then  consulted  me,  and  I  found  a  general  dilatation  of  the 
orbital  tissues,  aud  a  slight  protrusion  of  the  eyeball.  There 
was  no  pulBBttoii,  but  a  slight  bruit  was  audible  in  the  orbit. 
Vision  was  not  affected,  and  there  was  only  slight  hypenemia 
of  the  retina  without  change  in  the  ve!>ii:ela.  On  account  of 
her  expected  coufiiiemcnt  she  did  not  return  till  October  11th. 
The  eye  now  protrudes  considerably ;  all  the  tissncs  of  the 
orbvt  are  highly  vascular;  the  lida  (especially  the  npper)  are 
infiltrated  and  dilated.  The  conjunctiva  ih  injected,  and  the 
subconjunctival  tissue  permeated  with  coarse  duslty  vessels. 
The  eyoball  is  pressed  downwards  and  outwards,  so  that  adduc- 
tion beyond  the  centre  is  impossible.  A  tumour  half  the  size 
of  a  walnut  is  seen  near  the  inner  canthus.  It  ie  soft  and 
pulsating  and  effaceable  on  pressure,  whin  the  finger  is  npplied 
to  the  inner  angle  there  is  a  dietiuct  bruit  like  that  of  a  tele- 
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distance,  and  her  fausbaJid  says  that,  when  he  approaches 
liL°>r,  be  hears  frum  the  eye  a  noise  like  "  the  cIuchiDg^ 
o£  a  hen."  When  the  carotid  artery  uu  the  same  side  is  com- 
presBcd  the  bruit  ceases  and  the  tumour  is  partially  effaced. 
The  fundua  hu»  now  nssumcd  a  distinct  pathological  condition : 
the  ophthalmoscope  ^how^  a  dilatation  of  the  veins  to  thre« 
times  their  normal  calibre,  the  arteriee  hardly  Tisibte,  the  disc 
cloudy  and  its  outline  veiled.  The  whole  ophthalmoscopic 
appeftrftiice,  in  fact,  approaches  that  of  the  case  of  Stauuugs. 
papilla,  figured  in  Chromo.,  PI.  V,  fig.  2.  Vision  has  become 
impaired,  within  the  last  few  days  ulceration  of  the  outer 
margin  of  the  cornea  has  commenced,  and  the  pnpit  is 
sluggish.  As  she  cauuot  read  or  keep  her  eye  open  even  for 
a  few  secondn,  telling  the  time  on  a.  white-dialled  watch  was 
the  otdy  test  for  vision  I  could  apply  ;  this  ahe  could  only  do 
with  diiliculty.  Fig,  Hi)  represents  the  present  appearanco 
of  the  case. 

Injection  of  lactate  of  iron  and  electrolysis,  a  successful  case 
of  which  has  been  recently  reported  by  M.  Martin,  may  bo 
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tried  in  the  incipient  stage  of  tlie  affection,  before  proceeding 
to  operative  interference ;  but  when  the  dilatation  is  general, 
and  deterioration  of  vision  is  progressing  very  rapidly,  time  is 
precious,  and  the  urgency  of  the  case  calls  for  more  radical 
measures.  I  have  therefore  ordered  the  child,  now  two  months 
old,  to  be  weanedj  after  which  I  propose  to  tie  the  common 
carotid  artery.' 

Distension  op  the  Frontal  Sinds 

Cause. — This  may  be  caused  by  suppuration  within  the 
sinus,  when  pent-up  purulent  secretion  accumulates,  and  makes 
it  bulge  at  the  inner  canthus.  It  may  be  mistaken  for  a 
lachrymal  cyst,  but  may  be  distinguished  from  itj  as  it  is 
larger  and  situated  higher  up  than  the  lachrymal  sac. 

It  may  be  brought  on  by  idiopathic  inflammation  of  the 
frontal  sinus,  but  more  frequently  by  an  injury  in  that 
region.  I  have  seen  only  two  such  cases — one  idiopathic  and 
one  traumatic. 

Treatment. — Make  an  incision  upon  the  most  prominent  part 
of  the  tumour,  plunge  the  knife  into  it,  and  explore  whether 
there  is  any  diseased  bone ;  the  silver  probe  is  introduced  into 
the  nostrilj  and  directed  towards  the  tumour;  the  lachrymal 
dilator  is  then  pushed  through  the  opening  made,  so  as  to 
meet  the  probe  in  the  nostril.  A  communication  being  thus 
established  between  the  frontal  sinus  and  the  nostril,  the  pus 
is  allowed  to  find  free  exit  as  sOon  as  it  forms.  By  syringing 
it  daily  with  warm  water,  the  healing  process  is  encouraged. 

These  cases  are  very  tedious,  as  it  takes  years  until  a  cure  (?) 
is  established. 

Exophthalmic  Goitre  (Graves'  Disease) 

This  curious  affection  is  characterized  by  a  triad  of  symptoms, 
viz.  palpitation  of  the  heart,  hypertrophy  of  the  thyroid  gland, 
and  protrusion  of  the  eyeballs.  It  is  generally  called  the  disease 
of  Basdow,  but  Trousseau*  \-indicated  the  claim  of  priority  made 
in  favour   of   Graves  of    Dublin.      The  proptosis  comes  on 


'  See  Appendix  4. 
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gradually,  both  eyes  usually  protruding'.     The  patient  feels  u 
%  ',  if  the  eyes  would  fall  out  of  their  sockets,  and  dariug  sleep 

the  eyebilla  are  scarcely  protected  by  the  lids,  which,  in  fact, 
cannot  cover  them.     The  protrusion  is    more    marked    when 
i\  •  the   patient   becomes   excited,   and   in    the  case    of    females 

during  menstruation.  Sometimes  there  is  hyperaamia  of  the 
conjunctiva  and  congestion  at  the  insertion  of  the  recti 
muscles.  In  a  case  which  I  have  examined,  and  to  which 
I  shall  refer  presently,  there  was  retinal  hyperoamia,  such  as 
we  sometimes  meet  with  in  presbyopia  and  in  strained  accom- 
modation.    Vision,  however,  is  not  materially  compromised. 

The  enlargement  of  the  thyroid  gland  takes  place  gradually 
and  imperceptibly.  Generally  the  right  lobe  is  more  hyper^ 
tropbied  than  the  left.  The  isthmus  may  also  participate  in 
the  enlargement,  and  the  organ  may  reach  such  a  size  as  to 
impede  respiration,  which  becomes  more  difficult  in  the  re- 
cumbent position.  The  trachea  may  be  so  compressed  as  to  pro- 
duce suffocation.  Thevoice  becomes  modified, either  by  impeded 
respiration  or  by  pressure  on  the  recurrent  laryngeal  nerve. 

The  cardiac  palpitation  is  violent,  with  a  fine  bruit  de  souffle, 
which  is  audible  in  the  course  of  the  carotid  arteries  and  jugular 
veins.  There  is  disturbance  of  nutrition  although  the  appetite 
is  perfect.  Very  soon  sleeplessness  and  irascibility  of  temper 
supervene,  and  the  speech  becomes  rather  thick. 

The  three  leading  characteristic  symptoms  just  enumerated 
viz.  proptosis,  enlarged  thyroid,  and  palpitation,  do  not 
always  coexist ;  one  or  two  of  them  may  be  entirely  absent 
when  the  disease  is  said  to  be  fruste,  a  term  used  in 
numismatics  when  the  superscription  is  effaced,  and  the 
nature  of  the  coin  has  to  be  determined  from  mere  traces 
which  remain. 

Medical  writers  used  to  consider  this  affection  either  as  a 
form  of  heart  disease  or  aa  the  result  of  a  cachexia,  leading 
to  general  debility.  Trousseau  was  the  first  who  appUed 
Claude  Bei-niird's  experiments  to  clinical  researches,  and  sug- 
gested that  the  cause  of  exophthalmic  goitre  must  be  sought 
in.  lesion  of  the  sympathetic — the  vaso-motor  nerve. 

The  first  case  published  in  this  country,  which  corroborated 
TroosBeau'e  theory,  was  by  Dr  Keith,  and  occurred  in    the 
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Aberdeen  Royal  Infirmary.     The  following  is  a  smnmary  of 
the  CARO  :^ 

"Andrew  0 — ,  aged  24,  uuiuarrictl,  a  millworfcer,  was  nd- 
Uiitted  on  November  1-lth,  1804.  He  appearud.  to  have  lived 
alono,  and  to  have  had  his  wants  supplied  by  a  neighbour,  who 
BajH  that.  h)i  had  benn  affticti'd  with  a  prntrusiou  of  the  left  oyo 
as  far  back  as  he  cah  remember^  but  that  otherwise  he  had 
enjoyed  [wrfect  hoallh.  A  few  werhM  ago  ho  had  an  attack 
u5  what  was  set  down  as  fit^a.  lie  has  complained  fur  the  Umt 
ten  days  of  a  pain  in  the  head,  bo  groat  on  some  occasions  aa 
entirely  to  deprive  him  uf  steep,  though  of  late  he  ha«  boon 
afftK^ted  with  sleeplessness  independent  of  the  headache,  iiis 
body  was  well  nourishod,  hair  dark,  irides  blue,  the  left  eye 
very  much  protruded,  the  loft  lower  ryolid  affected  with 
ectropion,  right  eye  normal,  vision  unimpaired.  The  follow- 
ing day  the  right  eye  was  observed  to  be  nearly  as  prominent 
as  the  left,  conjunctiva  of  both  eyes  much  cungysted,  the 
eyeballs  woro  motionless,  and  the  eyelids  could  not  cover  thcni, 
pupils  dilated,  bnt  no  jiaralysis  of  motion  or  si^usatiou  in  any 
part  of  the  body.  Uoaring,  articulation,  and  deglutition 
perfect.  Ho  answered  (juestions  intclligcnlly,  though  slowly, 
and  he  seemed  to  have  difficulty  iu  recalling  past  eveuLs.  In- 
telligence otherwise  good/' 

Aa  jast  stated,  I  had  an  opportunity  of  makinp  an  ophthal- 
moscopic examination,  and,  with  the  exception  of  retinal 
hypcraimia,  the  condition  of  the  fundus  was  normal.  He 
had  complained  during  the  preWoiis  night  of  a  pain  in  the  back 
of  the  hea  J  and  of  stiffness  in  the  neck,  which  was  much  swollen 
and  ccdumatous  behind.  There  was  also  slight  oedema  of  the 
aukk's;  pulse  100,  full  and  regular.  The  carotids  pulsatfd 
nunnally;  tongue  dry  and  brown.  No  uruptiou  o£  any 
kind  on  the  skin,  which  was  very  pare  and  white.  Thcro 
was  nothing  abnormal  in  the  respiratory  or  circnlat-ory 
8y»tom.  tJi-ine,  specific  gravity  1060,  dark  brown,  trans- 
parent, strongly  alkaliue,  giving  off  an  ammoniacal  odour 
and  reaction  when  heated,  no  excess  of  aro-h»matino,  no 
albumen  or  sugar;  alight  duQcioucy  of  the  chlorides;  deep 
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viulct  taint  witb  Traonier's  tost.     The  patient  died  tho  folk 
ing  duy. 

Autopitif  tvoniy-tvfti  hours  after  death.  Dr.  Boveridge,  wl« 
mado  the  post-mortem  examination,  report-ed  as  follows  : — Ev 
vory  much  protruded,  the  eyelids  not  closing  over  tbetn;  th< 
right  eye  with  effused  coagulated  blood  beuvuth  tbo  uppcc 
lid ;  alight  codumu  o£  tho  neck  behind  aud  o  u  tbo  Iowd 
limba,  but  no  tumour  noticeable;  cicatricca^  aa  from  uli 
KorofulouH  absecaetos,  under  tho  jaw  and  of  the  luft  sido  c 
tho  neck  J  veins  of  the  scalp  engorged  with  blood,  bloedioj 
profusely  when  cut  j  veins  of  the  diploe  of  the  iippor  an 
back  part  of  tho  cranium  also  gorged ;  froutal  siuuscn  ve 
largo,  extoudiug  over  tho  roofa  of  both  orbits,  and  sepitratin 
the  plates  of  bone  there  to  the  extent  of  |  of  an  inch,  b 
otherwise  healthy  and  containing  a  vory  small  quantity 
miicus;  retojt  of  the  aurface  of  the  cerebrum  diatendn 
especially  on  tho  upper  part  of  the  hemispheres  and  on  tUo  lo 
side;  braiiij  firm,  weighing  45  ox.,  studded  with  bloodjr  point 
eBpooially  on  tho  left  side ;  veatrtcles  filled  but  not  distend 
with  doar  Horum;  cboi-oiil  plexus  not  injected;  walls  of  tfc 
ventricle  6rm  ;  pineal  gland  vory  firm  and  hard,  bat  not  idtora 
in  structure ;  its  pedicle  extended  vory  conspicuously  over  tli 
inner  aspect  of  the  optic  thalami,  aud  blended  with  the  era 
of  tho  foruix,  close  to  the  corpora  albicautia ;  coreboUmn,  p<»B 
mcdulhi  oblongata,  and  spinal  cord  healthy;  right  orbit  wit 
VL'ina  mucli  congested ;  a  small  quantity  of  half- cob  go  la  tv< 
grnmous-Iotjking  blood  effused  at  tho  fore  part  of  tho  orbj 
above  the  oyeball ;  eyo  and  optic  ner%'o  healthy;  left  orbi 
healthy;  both  eyeballs  at  the  extreme  fore  part  of  tho  orl>ita 
glands  of  the  neck  somewhat  enlarged,  hard,  but  not  adheren' 
aud  not  pressing  upon  the  vessels  or  nerves ;  largo  veins  noai4 
empty ;  vasa  vaaorum  of  tho  largo  arteries  finely  injected 
especially  those  of  the  common  carotid ;  thyroid  body  aboo 
half  as  large  again  as  usual,  the  enlargement  being  altuoa 
entirely  produced  by  the  lateral  lobes,  extending  upwards  h 
the  side  of  the  thyroid  cartilage,  but  not  pi-cssing  either  hacle 
wards  or  outwards,  and,  tbcroforo,  not  pressing  on  tho  vussot 
or  nerves,  and  not  forming  any  marked  external  innmur 
moath,    larynx,  trachea,  pharynx,  and    cusophagus  healthy 
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PericATtlmra  contaioinff  about  three  ounces  of  pulealbnmmous 
seriiin,  but  witliout  any  traco  of  diseasfi.  Itoart  wcijrlicd  ten 
ouuues,  prc'soutingawhitespotof  small  &ize  and  irregular  form 
ou  tlie  fore  part  of  the  right  ventricle  j  right  ciiWties  tilled  with 
coagulated  blood ;  cavities  and  valves  healthy ;  Bympathutic 
nerves,  of  Imtli  siJeH,  but  especially  oi  the  left,  large;  the 
middle  and  ktwe^r cervical  ganglia  of  the  leftaidemuch  enlarged, 
vory  firm,  and  liard  ;  iniddle  cervical  ganglion  thick,  varying 
in  width  fryra  i  to  i  inch  ;  lowest  cervical  1  inch  long,  nearly 
nttiformly  i  inch  widcj  the  connecting  cords  correspondingly 
e]ilargud.  Of  the  bmuchcs,  those  prueuediug  from  thu  middle 
cervical  to  the  inferior  thyroid  artery,  and  those  from  the 
lowest  cervical  to  the  temporal  artory,  were  much  more  enlarged 
than  the  remainder,  %v]iich  varied  little  from  the  normal  size. 
Under  tlie  microscope  the  ganglia  seemed  to  bo  loaded  with 
granular  matter,  obscuring,  to  a  great  extent,  the  appearance 
of  nerve-tubes  and  cells,  and  resembling,  more  than  anything 
else,  the  ai*peut  of  a  lymphatic  gland  in  the  early  siflgo  of 
tubercular  deposit.  Dorsal,  lumbar,  and  semilunar  gangha  of 
nearly  normal  size. 

On  the  right  side  the  middle  and  lower  cervical  ganglia, 
especially  the  latter,  wei-e  enlarged,  firm,  and  hard,  presenting 
ap])eamuce8  similar  to  those  of  the  loft  side,  but  net  to  such 
an  extent.  The  cellular  tissne  Biirronnding  thegjinglia  of  both 
sides  was  thickened  and  hardened. 

About  the  aamo  time  a  flirailar  post-mortem  case  nf  Graves' 
disease,  in  which  cervical  ganglia  of  the  sympathetic  were 
found  diseatied,  wua  recorded  in  the  '  Gu:eutte  dus  H^lpitaux/ 
April  16th,  1895;  and  Vircbow  has  since  published  a  list  of 
several  such  cases. 

The  fact  thus  seems  to  be  catAblished  that  diseaxe  of  the 
sympathetic  produces  dilatation  of  the  veasela  of  the  orbit, 
pi'uj)tosi8,  and  all  the  other  syniptoma  of  exophthalmic  goitre, 
but  an  explanation  ia  still  required  why  the  pupil  is  rather 
dilated  than  contracted.  Bernard  admits  two  sets  of  libres 
Rent  out  from  the  ochIo  spinal  tract  of  the  cord,  on©  set,  the 
oculo-papillary,  affecting  the  eye  and  the  pupil,  and  the  other 
▼aacular  calorific  specially  affecting  the  blood-vessels,  and  thai 
either  net  may  be  affected  independently  of  the  other,     Keflex 


388 


ARTIFICIAL   EYES 


actionR  on  the  vnso-motor  ncTves  cause  a  mompntjiry  contr 
tioa  of  the  blood-vessels,  wlucli  in  followed  hy  thoir  dilatation 


Artificial  Eyi. — Pkothksis  Ocuu 

Under  cuucleatioD  of  the  eyeball,  I  have  explained  to  y< 
tho  iinportauco  of   removinf^  only  the  bull,  of    cleaning- 
sclerotic  of  every  vestige  of  mnwalar  and  flbrons  8ubst«m< 
and  oE  bringing  the  soft  parts  together  lu  sack  a  ouuiaer 

Fia.  12U. 


Eigbt. 


LeR. 


to  loaTo  B  support  fur  the  movementa  of  an  artilicinl  oyc. 
wearing  of  an  artifieial  eye  ie  of  groat  importance,  not  o 
for  correctinpr  a  dfiformity,  but  aUo  to  kppp  the  eyelids  a 
orbit  in  a  hcn-lthy  ci>n<litioD,  Fur  tho  lids  have  a  tcndr>ni 
to  tu.ru  in,  and  so,  the  lasbos  rub  against  the  coujunotira  an 
produce  latihryinatitm  mid  purulent  discharge.  Tho  l>r>nos  ( 
the  orbit  themaelves  are  apt  to  contract  and  beoonio  deformot 
This  is  especially  tho  case  with  yoong  people,  who  hare  lo< 
their  eyes  iu  infancy,  before  the  bones  of  tho  orbit  have  hee 
propcTly  developed. 

The  artificial  eye  is  made  of  light  and  smooth  matorial 
aa  to  cauBO  no  friction.  It  must  not  bo  made  too  small, 
that  the  pyclida  may  not  contract,  nor  so  largo  aa  to  nunc 
the  person  in  wearing.  It  niuat  l>o  full  and  compatible  wi| 
comfort.  The  general  mJe  is  not  tfl  pnt  in  an  artificial  eye  ti 
abont  six  wevks  after  enucleation,  but  in  urgent  cases  I  aom 
liniOK  put  it  in  in  a  fortnight,  taking  care,  in  thofimt  iuKtaniu 
to  make  it  rather  smaller  than  will  ultimately  bo  n>quirod. 

To  insert  an  artificial  pyn,  the  patient,  standing  before 
looking-glaafl,  must  Uft  up  tho  upper  lid,  hold  the  eye  so  tb. 
the  small  point  is  directed  to  the  nose  and  the  rounder  portif 
to  the   temple,   and   push   it   under  the  uplifted   lid  as  Ii 


d 


ARTIFICIAL  ETB8  389 

as  he  can.  He  mnst  then  depress  the  lower  lid  and  the  eye 
falls  in. 

To  take  out  an  artificial  eye,  reverse  the  process.  First 
depress  the  lower  lid,  so  as  to  make  the  edge  of  it  present 
itself  and  push  gently  upon  the  upper  lid  so  as  to  make  the  eye 
come  forward.  For  the  first  two  or  three  days  the  removal 
may  be  di£Gcult,  and  a  small  bird's  quill  may  have  to  be 
introduced  and  used  as  a  lever  to  push  out  the  eye.  Have  a 
soft  napkin  ready  for  the  eye  to  fall  upon  so  that  it  may  not 
be  broken. 

The  artificial  eye  ought  to  be  taken  out  every  night,  cleaned 
with  a  little  warm  water  and  dried  with  a  soft  cloth,  and  the 
orbit  washed  with  warm  water  or  an  infusion  of  camomile,  to 
keep  it  healthy.  Am  soon  as  the  enamel  begins  to  wear  oS, 
the  eye  must  be  laid  aside  and  a  new  one  got,  for  it  will  then 
act  as  an  irritant  and  cause  lachrymation  and  discharge.  A 
well-made  artificial  eye  will  sometimes  last  a  year,  or  even 
longer. 


LECTURB  XXVI 

Al'FE]4DAOS8    OF  TRR    ETB 

fiENTLEMKN. — Thp  eycboJl  ia   protected   aud   aided   in 
performance  of  its  function  bj  its  ftppendagce,  viz.  tlie  ojeXi 
aud  lashoB,  eyebrows,  nud  luchrj-mul  apparatoa. 

The  eyelids  (iMilpebrw)  are  niurable  folds  of  intcj^umsn 
whicli  are  appHod  to  tlie  eyeball.  We  have  already  conside 
the  muooas  liuiu^  of  tUo  liils,  which  foriiiH  tho  conjunctival  sts 
Wo  hnvo  soon  that  it  serves  the  purpuse  uf  lubricating  ll 
oycball  and  of  preserving  its  health  and  transparency.  Tfc 
lids,  in  ctofling  upon  tho  eyeball,  protect  it  from  tho  peiu 
tratiou  u£  too  strong  li^li^i  whieh  might  be  lojurioiifi  to  i] 
retitiLi.;  and  aUo  from  foreign  bodies  and  injarioue  an 
stanoea. 

Tho  lids,  when  cli>8od,  form  tho  palpebral  fissure  with  tv 
angles  (eauthi)  at  tho  extremities.  Tho  ortcmal  cantli 
makes  an  aouto  angle,  %rhilst  the  internal  cauthiiA  leaves  a  ku 
of  hollow  opening.  Tho  palpebral  opening,  by  its  poiiilioD 
front  of  tho  oyobaU,  and  by  the  nature  of  its  iuteguiucnta  an 
the  form  of  tho  orbit,  luiparta  to  tho  eye  the  various  exprosstoi 
characteristic  of  that  region,  which  rendoi-s  it  an  iuterestii 
study  for  the  artist. 

Tho  free  border  of  tho  upper  lid  is  a  little  oonvex,  whili 
that  of  the  lower  is  slightly  concave.  The  outer  end  of  tho  U 
IK  rounded  off  and  perforated  by  lashes  or  cilia,  nJiilst  tl 
inner  end  exhiLits  almost  n  right-angled  edge,  on  which  til 
tarHal  glands  are  arranged,  ending  in  iniuuto  oritices.  Nei 
the  inner  angle  of  the  lids  are  the  puncta  laehrytnalia. 

The  eyelid.'i  are  composed  of  e^mplicatcd  and  hotfrogeneou 
structures.    Tho  skeleton  of  the  lids  ia  formed  by  membrutu 
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called  tarsal  <artilagea;  these,  liywever,  are  ouly  tljickened 
connective  tissue,  iiitersperscd  with  numerouB  elliptical  nudm, 
and  form  an  intoj^ral  ]iart.  itf  tlip  niiii-ous  fold,  go  that  they 
oannot  be  completely  separated  by  diMHoctioii.  The  upper 
tarsud  in  much  thicker,  broader,  and  more  compact  tlmti 
the  lower  one,  is  cri-scentic  in  shape,  ivith  an  inner  nciite 
and  an  out«r  obtuse  angle.  Its  border  towards  the  palpebral 
litisure  i-s  sharply  cut  ofT,  tjo  that  it  forme  a  eurfaco ;  toward 
the  orbital  border  it  becomes  thinned,  aud  passes  iutu  a  fEkscia 
firmly  attached  to  the  orbital  morgiti. 

The  npper  part  of  the  fascia  tartf}  orhitalii',  or  palpebral 
ligament,  is  connected  with  the  levator  palpebne  muscle,  the 
tendon  of  which  runs  into  a  broad  membranej  and  ib  lost  in 
this  Eascia.  The  Eaecia  sends  also  a  prolongation  to  each  side ; 
the  iunor,  cjillnd  the  internal  ligamont,  passes  upon  the  lach- 
rymal Hac,  and  is  iiiHerl^d  into  the  cpiphyRia  of  tlio  superior 
maxillary  bone,  and  the  outer,  known  aa  the  external  ligii- 
mout,  is  inserti^d  into  the  zygomatic  process  of  the  malar 
bone. 

The  tarsal  or  Meibomian  (flebaceous)  glands  are  eDcloscd  iu 
the  substance  of  the  tarsi  on  the  ocular  Burface  of  each  Sid. 
They  are  from  thirty  to  forty  in  the  upper  and  fro7U  twenty  to 
thirty  in  the  lower  Hd.  They  consist  of  nearly  straight  excre- 
tory tubes,  each  of  which  has  numerous  small  ciccal  appen- 
dages projecting  from  its  side.  They  are  seen  under  the  con- 
junctiva of  the  lids  iu  vertical  linee^  aud  open  by  minute 
orifices,  visible  to  the  naked  eye,  and  sebaceous  subsluuco  can 
be  made  to  exude  from  them  by  pressure  upon  the  bonier  of 
the  lid.  This  sebaceous  substance  is  maintained  in  a  fluid 
ConilitioH  by  the  temperature  of  the  body.  It  is  that  secrti'tion 
which,  uniting  to  the  conjunctival  secretion,  gives  rise  to  the 
formation  of  crusts  which  collect  during  the  uight  in  castw 
of  conjunctiritia,  and  in  blepharitis  it  unites  with  ihe  mucous 
secretions  and  with  tho  epithelial  detritus,  aud  forms  liard 
scales. 

Upon  tho  anterior  convex  surface  of  the  tarsi  lies  the  orbi- 
cularis palpcbrurum,  or  sphiuctor  muscle  of  the  eyelids.  Its 
fibres  are  ellipticnl,  ftiu!  cover  not  only  the  surface  of  the  tarsi 
aud  palpebral  ligaments,  but  also  the  facial  surface  of  the 
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bones  carrouiidiDg'  the  orbital  inarg^in.  Wc  divide  the  orbian< 
lartK  paljK-bmniin  into  a  piilpt'bntl  aud  an  orbi<;ulur  portifw  ; 
to  ihGMi  id  luldefl »  peripheral  or  acoeffiory  portinn^  which 
tnado  np  of  coame,  thick,  dark-coloured  bundles  of  fibrfs, 
more  or  less  soparatod  from  coth  other  by  fat ;  thoy  arise  from 
the  perioHtoum  in  the  vicinity  of  the  orbital  portion,  but  ans, 
however,  oiily  partially  joiued  to  this;  the  other  part  proceeds 
from  the  dirttctinii  of  the  circular  tibree,  aud  is  inserted  intoi 
the  adjacent  iutcgTimontary  portion. 

The  Inf.Knjinal  op  Unnutr'R  masrle  is  considered  as  belonging 
to  the  orbicularis,  since  it,  with  the  greater  part  of  iiif  fibres 
really  unites  with  the  orbiculariti>  and  thus  plays  tho  pari 
of  a  separate  hood,  and  servos  to  keep  tho  caoHlicaU  in 
position. 

Beneath  the  orbicularis  mnsele  there  is  a  structarc  of  oon< 
sectire  tiMuo  interspenwd  with  fat,  which  adheres  to  the  tarsi, 
and  in  connected  to  the  9Tibcntaneon3  tissue.  In  this  structure^ 
near  the  free  raai-gin,  lie  the  follicles  of  the  lashee  or  cilia, 
covered  by  the  orbicularis  muscle,  and  surrounded  by  fivitj) 
tiiwtae ;  their  boao  itt  a  lino  or  more  above  the  mar^a  of  tho 
ltd.  A  portion  of  thi;  fidliclos  rests  immediately  on  the  anrfac« 
of  the  tarsi ;  another  portion  is  somewhat  more  loosely  oon-< 
noctcd  to  the  snbmuBcular  layer,  varying  in  depth  and  in  dis- 
tance from  the  cartilage.  In  each  follicle,  quite  near  Uia 
mouth,  a  number  of  racemoae  sebaceous  glands  open ;  thoi 
fatty  conteutH  lubricate  the  cilia.  Tumefaction  of  these  glands' 
^venriHe  to  swelling  of  the  border  of  the  eyelids  in  BomofonnC 
of  blepharitis. 

In  tho  immediate  vicinity  of  tho  cilia  aunioroua  little  haira 
are  found,  whose  follicles  are  also  in  part  covered  with  mature 
sebaceous  glands.  The  cilia  undergo  constant  change  whea 
thoy  have  reached  their  normal  length,  which  occois  withi 
five  months ;  their  bulbs  become  detacht-d  while  a  uew  harr 
develops  itself  upon  tho  pnpilltv,  which  drives  the  old  one  befora 
it  until  it  falls  out,  or  is  loosened  by  rubbiug,  washing  tho 
face,  Ac. 

The  integument  of  the  lid  is  a  very  delicate  conlinnation  o£, 
the  common  integument.  It  ia  united  to  the  tissue  beneath, 
by  lootie  aud  loiig-Bbred  oonnective  tissue,  and  may  be  Uftod 
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Up  in  broad  folds.  In  the  tissue  beneath  are  niinieroaB  sndo 
riparous  glands,  and  the  dcUcato  follicloa  of  oitrcmcly  fine 
hairs  occupying  the  integument  of  the  lid.  The  looseneM  of 
the  skin  renders  it  liable  to  Berous  infiltratioo,  as  is  seen  in 
OBsee  of  erysipelas  and  iu  pauopbthalniitis,  the  resiUt  of  injury. 

Fio.  121. 


tTpper  Tljvlid  (from  Stellwag).— <i,  free  mar^n  of  the  lid;  ft.  outer 
lip.  ruanded  off  o&d  perforated  by  dHa;  c,  inner  Up,  nit])  cnnati* 
cnlos  at  inner  angle,  where  is  seen  th«  ra«i-ni<jK«  ffliuid ;  d,  tarBOB, 
pusing  into  t.Jatcia  orbitatiu  or  palpebnU  ligaiacnt ;  /,  Mdbomian 
BebacvuuH  gland;  jr.  subtanial  miuc1«;  k.  miiBcuIar  fibres  of  tbe 
orbiiralaria;  i,  connective  tiMuo  intenip«r»e>d  with  fat  f^lubules; 
k,  folliolea  of  lasbus ;  I,  iebao«ous  gland ;  m,  littlu  hain  near  the 
cilia:  n.  Jnte^mient  of  tb«  ]id;  o,  mdoriparoiu  glands ;  p,  delicate 
folticlt;*  of  fine  iuum ;  q,  tamal  ooujanctiTa, 


In  old  people  it  sometimes  gets  BO  looso  as  to  pive  rise  to 
inverKiim  of  tlio  litk. 

On  the  itmor  surface  of  the  tnrsi  is  the  tarsnl  oonjunctim, 
iudicated  bj  its  piipilta,  nad  firmly  united  by  douse  submacnun 
connective  tissao. 

The  Mood  si'pi'hj  cornea  from  the  opbtbalinic  arieiy ;  the 
two  priucip&l  branches  run  close  to  the  tarsuii  near  the  free 
border,  suastomoHing  freely  with  bnuiches  of  tho  anf^hw, 
lat^hrymal,  Biiporticiiil  tomporal,  and  transverse  facial.  Tho 
reins  empty  thomHolvcR  into  the  palpebral  reine,  and  pass  into 
the  vena  tfmpornJi'ji  media  anA  fa^i^Jui  anterior. 

The  orhiculfltis  muscle  is  anppliod  by  a  branch  from  the 
towntK  nerve,  and  actti  as  an  autagonist  to  the  loralor 
paljiobrie. 

Blkpharitis 


Thf>  Tarious  sfcrnctnres  which  enter  into  the  composition  of 
the  lida  may  be  affected  primarily  by  an  inflammatory  proceu 
and.  tissuo  change,  ur  they  umy  he  involved  Becoudarily  through 
inflammation  of  the  adjacent  parts,  as  of  tho  conjunctiva,  eye- 
bail,  bont'8  of  tho  orbit,  or  akin  of  the  face,  whence  it  Bpreods 
and  the  lid»  become  ODitemateiia  or  attKume  a  state  of  chemosis^ 
commonnnrate  with  the  primnry  affection. 

Ej^autheniaiau-a  di^ftise»  very  commonly  give  rise  to  Tanous 
forms  of  bif  pharititi,  involving  the  hair-g'lands  and  folliclos,  or 
efflorescence  of  the  edR-ee  of  the  lid  may  be  left  as  a  residuum. 
In  acrufulous  cucliex-ia  the  hair-glauJs  may  also  be  primarily 
inflamed  and  suppurate,  when  the  border  is  studded  with 
email  abpccaaos. 

in  erijm.pvlti«  of  the  fafe  the  eyolida  got  involved.  There  is 
superficial  redness,  ccdemaj  chemosis,  or  pustules  and  abscesHOS 
form  in  the  tissueft  of  the  lidM,  in  sympiilhy  with  the  ^avity 
of  the  tltBeame.  When  the  eilge  is  inoculated  from  a  chancre 
there  is  proliferation  of  the  tissues,  which  become  swoUon. 
The  lid  lookfl  like  a  hyjiertrophied  um»«  or  like  an  rroetile 
tumour,  whicli  Honu'times  reaches  large  dimen^ous  and  throws 
the  lid  altogether  out  of  shape. 

After  important  operations  on  the  eyeball  and  orbit,  the 
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prance  of  tho  lids  is  an  indication  of  tho  state  and  pro- 
gress of  the  disease.  If  the  lids  look  healtliy  wo  may  ho  snrft, 
even  without  inspecting  the  eyeball,  thst  the  condition  of  the 
parts  which  have  been  operated  on,  is  satisfactory,  but  i£  tho 
borders  of  the  lids  become  livid,  puffy,  or  distended,  it  is  an 
indication  of  somo  impending;  mischief.  When,  again,  tbo 
swelling  is  subsiding  it  is  a  sif^n  of  rosolution. 

An  acuto  attack  of  inflammatin-n  of  the  lid  may  cither 
recede  without  leaving  any  mark  bohiud,  or  the  parts  nmy  bo 
loft  in  a  hypertropbied  condition,  involving  change  of  struc- 
ture ot  tho  whole  lid,  or  merely  partial  coudensation  with  tho 
formation  of  uodulos  or  pastulos.  Tho  parts  are  also  liable  to 
he  loft  woakeood  and  predinpiinecl  to  frequently  recurring 
attacks  of  swelling,  styes,  abscesses,  or  chalazia. 

We  have,  then,  to  oonstder  tho  various  forms  of  blopharitlg 
resulting  from  those  and  other  morbid  conditions. 


HoKnioLCM-SryK — Blephawtis  tarsa.i.18 


Is  a  swelling  of  tho  glands,  which  is  611ed  with  purulent 
matter,  situated  in  the  thickness  of  the  lid  beneath  the  integu- 
ment, either  in  the  inner  ur  outer  lip  of  the  lid ;  it  rarios  in  stao 
from  a  millet  seed  to  a  boan,  and  is  roundish  or  ova!  in  Rbapa 
with  a  smooth  surface  somowhat  tdastic  and  hard  to  the  touch. 
Its  position  generally  corresponds  bo  tho  opening  of  tho 
affected  gland,  where  it  appears  on  the  edge  liko  a  nippio, 
from  which  the  purulent  cuntents  may  be  eaaily  pressed  out. 

Cause. — Styes  may  be  the  result  of  catarrhal  or  chronic 
conjunctivitis,  and  ospecinlly  after  exanthematous  affections, 
which  leave  behind  a  tendency  to  styes.  They  very  rarely 
cause  photophobia  or  lachrjTuation,  but  sometimes  there  is 
pain,  which  lastfl  for  three  or  fmir  days  during  tho  fortuation 
of  tbe  pustule,  and  the  whole  lid  gets  swollen.  Tlie  symptoms 
then  rapidly  subside,  the  swelling  becomes  limited  to  tbo 
alfeotod  gland,  the  pus  is  discharged,  and  healing  takes  place 
very  rapidly. 

Styes  are  sometimes  removed  by  a  slow  process  of  absorp* 
tion,  when  they  turn  into  chalazia. 
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Treatment. — Warm  water  fomentatiotis.  In  cases  of  chil- 
dren with  a  tendency  to  hordeolmn,  I  recommend  mild  lai»- 
tives  and  good  nourisliiiig  food,  sucli  as  cream  and  eggs^  bnt 
no  medicinea. 


Blbpharitib  ciliaeis — Blepharitis  qlanddulris. 

The  classification  of  the  affections  of  this  region  is  variously 
given  by  different  writers,  and  unnecessary  complications  have 
been  introduced.  For  the  sake  of  simplicity  we  may  here 
follow  the  same  plan  which  we  have  adopted  in  treating  of 
conjunctivitis,  for  here  also  we  have  to  do  with  the  same  dis- 
eiise  in  different  stages  of  development. 

The  simplest  form  of  the  affection  is  the  appearance  npon 
the  lid  of  an  ichorous  discharge,  which  dries  up  and  leaves 
scales  upon  one  or  more  of  the  lashes.  The  neighbouring 
skin  is  slightly  red  and  swollen,  with  bluish  vessels  permeating 
its  surface.  The  conjunctiva  is  generally  slightly  hyperfflmic, 
sometimes  considerably  injected,  and  the  Meibomian  follicles 
inflamed.  The  crusts  adhering  to  the  lashes  are  brittle,  of  a 
pale  yellow  colour,  and  can  easily  be  removed  with  a  probe, 
when  they  are  seen  to  be  perforated  by  the  cilia.  The  sor&ce 
underneath  is  red. 

Symptoms. — There  is  a  feeling  of  stiffness  in  the  movements 
of  the  lids,  which  sometimes  become  painful,  especiallj  in  the 
morning,  when  they  stick  together.  There  is  also  a  pricking 
sensation. 

When  the  disease  has  existed  for  some  time,  the  surface  of 
the  border  may  be  in  a  raw  condition  and  bleed  at  the 
slightest  touch.  This  condition  may  remain  stationary,  or 
may  be  still  aggravated,  when  the  base  of  the  cilia  becomes 
more  livid  and  swollen,  the  swelling  extends  deeper,  involving 
the  glands  and  follicles,  the  discharge  becomes  viscid,  purulent, 
and  more  abundant,  the  whole  border  of  the  eyelid  becomes 
red  and  injected,  as  if  a  red  cord  were  drawn  along  it,  and 
when  the  crusts  are  removed  one  or  two  pustules  are  visible 
ndemeath.     As  the  disease  progresses  all  the  constituent 
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piirU  of  the  oyelitla  parlici[)ato,  there  is  a  hypersecretion  o£ 
toarSj  and  pus  t'orms  in  the  Muiboniian  ghtnilfi.  'I'he  secretion 
afeurtiuhj.U>«,  the  orustti  licpfuno  largor,  the  ekiii  ulcnatos,  nnd 
the  ulceration  spreads  to  t-he  integument.  The  lashes  aro 
twisted  out  of  shape  and  present  donhlo  rows  in  zigzag  form, 
some  being  turnot!  out,  and  others  in  npon  the  eyohall.  Near 
some  of  the  lashes  are  seen  fistulous  openings  commiinicnting 
with  the  Meibomian  glands,  aud  abacesHi-s  ftirm  in  tlio  uei;^h- 
bourhnod.  These  abscesses  sometimeB  discharge,  and  in 
other  cases  degenerate  into  oftseons  subatanco  or  oalcaroons 
deposits  (tear  stones)  in  the  conjunctiva  palpebral,  which  are 
the  product  of  the  inflammation  of  the  Meibomian  follicles. 
The  stin  becomes  contracted  and  the  eyelids  thickened  and 
evei-ted  (ectropion).  The  eversion  generally  begins  in  tho 
middle  of  the  Ud,  where  the  toars  accumulate  and  caiwe  tho 
ej/elid  to  bulge  j  it  then  spreads  and  involves  tho  rest  uf  the 
lid,  so  that  the  pancta  Inchryinalin  are  not  applied  to  the  eye- 
ball and  the  tears  escape  apon  the  cheek,  c;ausing  excoriation 
of  the  face.  During  sleep  tho  ball  remains  uncovered  at  its 
inferior  border,  aud  the  lashes  become  smaUer  and  fall  off. 
The  eye  its  constautly  bathed  in  tears  and  presents  a  diHugreo- 
able  appearance.  During  this  stage  the  lids  are  covered  with 
tenacious,  adherent  crusts,  which  conceal  the  uU'.eralions  and 
the  pustules  beneath ;  but  by  pressure  iipim  the  border  pus  is 
made  to  exude  from  various  points,  and  on  removing  tho 
crusts  gently  the  surface  is  found  to  have  a  worm-eaten 
appearance.  There  is  a  small  depression  surrounding  moat  of 
the  lashfH. 

Oom-plirniioiis. — This  severe  form  of  blepharitis  gives  rise 
to  a  condition  called  tykists  (ruAoc.  calosity),  which  the  French 
I'jill  auchovy  oyea  (yens  d'anchoie).  lu  this  affection  the 
border  is  thickened,  indurated,  doforracd,  and  deprived  of  its 
lashes.  So  long  aa  the  eyelids  alone  sulFer,  nnd  it  passes  into 
a  chronic  form,  it  is  held  to  be  coustitutioiial,  and  cod-liver 
oil,  chemical  food,  &c.,  are  generally  preaoribed  until  the  case 
guts  worse,  and^  as  a  natural  CQUSuqueiice  of  lliis  aggruvated 
form  of  the  affection,  the  lachrymal  apparatus  becomes  in- 
flamed or  the  eyeball  is  involved. 

Prognst. — The  disease  may  remain  staitionary  for  some  time 
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ami  t.lion  a^iii  n^sume  a  rapid  oonree  and  dcgonorute  into  iu 
most  aggmviitetl  form. 

OauM.— According  to  Beer,  blepharilis  glandio-ciliariii  is  » 
varioty  of  cat-tvrrhal  ophthalmia.  Indeed,  in  the  case  of  chil* 
dron  witli  fair  hair  and  fine  akin,  and  of  Kcrofutotis  cochexiii. 
or  those  who  live  in  a  vitiated  atmosphere  aud  aro  badly 
nourishud,  an  attack  of  conitincti^itiei  maj  k<avo  behind  » 
cbrnuic  condition,  which,  in  its  turn,  induces  g'lanilnlar  or 
ciliary  blcpharitisj  fcrj  in  all  catarrhal  ophthalmia,  tho  inflam- 
Tnution  of  the  saebaccoud  ghmdn  Hpreads  to  the  Motbuuiian 
gUindit,  which  a1»o  begin  to  ulcerate.  It  la  also  geacmlly 
considered  to  bo  connected  with  a  strumoua  cachexia,  aud 
hence  is  called  scrofulous  ophthalmia ;  but  wo  meet  with  the 
diamstj  in  pfirsons  of  healthy  couetitutiou  and  withuot  ante- 
codout  coujunulivilis,  luid  somutimes  one  eyelid  alone  is 
ftffcctotl. 

According  to  tho  oboTO  nketnh  of  the  nffeetion  we  may 
adopt,  for  tho  sake  of  simplicity,  the  dinaion  into  ijlaudnUtr 
htephnritit  when  the  iuflaniniation  is  confined  to  tho  Meii>o- 
tniaii  gliiudH,  and  bh^phnritis  ciliaris  when  the  disease 
sitimted  in  tho  hair-fdllidea.  The  diseoae  may  terminate 
(a)  loBS  of  lashefi ;  (b)  trichiasis ;  {c)  ectropion  and  epiphom ; 
and  (r/)  tyloftia. 

Trfaiment. — 1.  The  principal  thing  to  be  attended  to  ia 
Ctlcanliness  of  the  surface.  The  crusU  should  be  removed  tut 
soon  as  they  fonn,  for  these  add  to  the  irritation,  ajid  beoome 
n  secondary  cause  of  tho  ulceration.  Tboy  should  bo  ftofteoed 
with  warm  water  or  ponlticoH  of  linseed  mealj  and  gently 
removed^  without  irrit4t.ting  the  tender  surface. 

2.  The  borders  of  the  lids  aro  then  gently  touched  with  aW 
umalgam  of  nitrate  of  silver  and  nitrate  of  potass. 

3.  The  borax  lotion  is  used  regularly  niomiug  and  evening. 
The  appliciitiou  of  the  anialgnm  is  rt^peated  every  second  or, 
third  day,  and  when  the  disease  is  in  its  first  stage  three  or 
fonr  applications  ore  generally  sufficient  to  produce  a  romplvto 
cure  ;  but  when  tho  ulceration  exU-nds  deeper  into  the  intogu- 
munt,  tho  pointed  nitrate  pencil  nhoald  be  applied  to  cveiy 
ulcerated  spot  of  the  lid,  and  to  the  fistula  when  prcde 
aud 
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4,  The  Unguent.  Flav.  c.  Atrupia  (see  page  45),  smeared 
ovor  the  edge  of  the  diseased  Hd  evei'y  eveiiiag.  Tho  most 
robelliuus  ca^ea  gouetvXly  lictui  iu  the  courso  of  luti  liaya  or  n. 
fortiiijfht  by  luwins  (if  this  treatment. 

6.  When,  however,  tho  disease  hna  advanced  to  tho  hair-bulbs 
and  follicles,  and  thus  produced  dogenoration  of  tlint  tiKsuo, 
no  treatment  will  prove  aVftiUng  until  the  diseased  laghes  are 
removed.  Whea  dj-awu  out,  each  of  tho  cilia  will  bo  f(nmd 
blnuk  ut  tho  puint,  and  turned  upon  itself  like  a  hook. 
When  the  lashes  have  been  thua  removed,  tho  oourso  of 
treatment  just  indicated  will  effect  &  apccdy  cure,  and  tho 
loshos  may  be  reproduced. 


TRrCDIASIS  AND  BlSTICRIAfiTS 


I  havt'  \n»i  mentiuniMl  thiit  nun  of  the  rtji^ults  of  blepbaritis 
IB  trichtasifl,  which  ia  a  turning-  in  of  the  lashoa  towards  the 
conjunctival  sao  or  towards  tho  come&.  In  it  the  lashrs  alono 
deviatti,  aud  the  tarsi  preserve  their  normal  pomition,  and  it 
thus  di0»rs  from  entropion,  iu  which  the  whole  thicknuttK  o( 
the  lid  is  turned  in.  Gcncmll)'  onlj  one  row  of  lashes  ia  de- 
yiatiu]^,  but  aometiraoa  two  row«  are  twisted  from  thoir  natural 
position,  when  it  ia  called  distichiasis. 

Catite. — Trichiasis  is  generally  the  result  of  blepharitis,  but 
may  also  be  caused  by  chronic  conjunctivitis  or  by  bums  of 
tho  fix'o  border.  Sometimes,  however,  thei-o  may  be  a  de- 
vulopuient  of  a  Hupemumerary  row  of  hair,  just  ae  there  is  lu 
some  persons  a  superaumorary  row  of  teeth.  Trichiasis  moru 
frequently  attacks  the  lower  lid.  It  may  be  either  total,  cx- 
touding-  over  tho  whole  border,  or  only  partial,  when  a  few 
lashes  deviate,  or  it  may  even  be  only  one.  They  may  start 
from  the  proper  place  and  take  an  abnormal  cuunse,  or  may 
be  improperly  set,  starting  from  the  conjunctival  eurface. 

Treatment. — 1.  When  only  a  few  of  the  lashes  are  deviating 
the  affection  may  be  remedied  by  the  following  dimple  opeiii- 
tion  represented  in  Fig.  122: — A  double  hook  is  introduced  at 
the  border  of  the  Hd  through  tho  sktn  k,  and  a  fold  is  seized 
And  removed  hy  means  of  scissors.     Ilio  oval  b,  along  with 


lushes;  the  raw  eclges  are  broug>ht  together  by  inoanR  of  on* 
or  two  HoturoB.  This  ia  a  very  simple  hnd  Bafc  method^  and] 
ought  to  Rtipersodo  nil  tho  systoma  of  repeated  plncking-,  extir-] 
pjition  of  the  hair-biilbs,  canterixation,  snd  nil  the  diverse'l 
measures  put  iuto  practice  fur  tho  cure  of  this  coDditinn* ' 
Some  uf  thesu  are  at  th»  beet  uitly  palliative,  and  others  nn-j 
neoesBftrily  ptiinful  nnd  objocbiouable^  as  beiug  irrational  modi'«| 
of  procodopo.  Thoy  only  substituto  anothi-r  cause  of  irritation, ' 
viK.  thiit  of  the  cicatncial  tissue. 

An  old  operation,  practised  by  Colstu  and  now  revived  by 
Rnellen,  in  very  usoful  in  cases  of  deviation  of  two  or  throe 
latiht*a.  By  It  these  lashes  are  made  to  deviate  from  their 
abnormal  course.  Every  hair  is  di-agj^txl  into  itfi  normal  posi-l 
tion  by  msana  of  a  fine  bilk  loop,  formi-d  by  both  i>nd8  of  tho' 
thniad  being  loft  in  the  pye  of  clio  noodle.  Koajjp  suggested 
that  the  laah  itself  shuulii  he  put  iuto  the  eye  of  the  iie«dJoj 
and  thus  drawn  into  its  new  poaition. 

2.  When  trichiasis  exienda  over  tho  whole  border,  and  iai 
likely  to  resist  this  simple  operation,  tho  entire  removal  of  the< 
froo  border  along  with  the*  hiitr-folliclo  is  the  only  cxpcditioua 
mt'ii-ns  of  freeing  the  patient  from  tho  annoyance.  I  may  say, 
however,  that  I  have  very  rarely  fuund  it  neccasnry  to  resort 
to  this  strong  moasore,  for, as  a  rule,  the  removal  of  skin  from 
the  free  border,  alone  or  combined  with  an  operation  un  tha 
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tarsal  cartilage,  stich  as  practised  tn  c&sofl  of  entropion^ 
generally  proves  satisfactory. 

PuntfUex  oil-  the  hufhe*. — Farasites  are  sometimea  fonnd  on 
those  crusts.  The  ova  of  these  usually  gWe  the  lashes  n 
Biu^'od  appuanuicti,  which,  however,  is  abstrnt  iu  Home  ca«pK. 
I'ut  the  orDsts  under  the  micrfJBCupe  and  you  vnll  Hud  thuni 
alivo,  though  in  different  dogroea  of  devclopmoTit.  Thoy  are 
mufih  morf!  cnroTnon  than  yoii  would  oipoct,  and  that  not 
only  ftmong  those  who  are  wanting  in  cleanliness,  but  also 
among  cleanly  and  well-dressed  persons.  The  simple  reason 
iit  that  thay  are  the  result  of  the  disease  of  the  lasheti. 

Tivatment. — The  best  treatment  is  to  touch  the  border  with 
nitrato  of  silvcr^and  smear  it  over  with  Unguent.  Flav. 


TjiJCUIABlS  OP  THB  CaBDNCCLA 

The  oaruncula  ia  alao  liable  to  the  development  of  mipemn- 
moTftry  lashos  upon  its  surface.  Normally,  those  hairs  nro 
thin,  pale,  and  visible  only  upon  close  inspection,  but  some- 
times they  are  strong  and  black,  and  when  well  developed 
may  give  riae  to  chronic  conjunctivitis.  In  every  case  of 
rubelliuus  conjonctivitiH,  therefore,  "pply  the  duplex  lens  to 
the  oaruncula,  and  see  whether  the  cause  of  irritation  is  not  to 
be  found  there. 

The  only  suitable  treatment  is  to  remove  them  with  the 
cilia  forceps. 


KczncA  0?  TRE  Etelid 

Is  very  common  in  connection  with  superficial  keratitis  iu 
children.  There  are  usnolly  at  the  same  time  oczematous 
crusts  at  the  angle  of  the  not^e  and  behind  the  ears. 

Trt'dlninnt. — In  my  experience  the  best  treatment  is  to 
cover  the  eruptions  with  Unguent.  Flav.  c.  Atropia  (see 
p.  45) ;  healing  generally  follows  three  or  four  days' appli«i- 
tioD,  aud  an  ameliomtion  of  the  keratitis  tiikes  place  at  the 
same  time,  but  the  cornea  requires,  on  bd  average,  about  a 
fortnight  to  effect  a  cure,  the  time  varying  according  to  the 

26 
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depth  of  the  corneal  inflamm&tion.  I  notice  that  the  intern 
administration  of  tartar  emetic  is  reoonunended  bj  bchi 
writers,  bnt  I  most  speak  emphatically  a^inst  that  srstet 
which,  I  think,  onght  to  be  strictly  avoided.  It  is  and  mn: 
be  treated  as  a  local  affection,  arising  from  the  irritation  < 
the  cornea,  or  from  the  cataneoos  irritation  exteuding  to  tl 
cornea.  Yon  see  here  large  nombers  of  sncfa  cases,  an 
witness  the  good  effects  of  the  simple  treatment  just  recon 
mended.  If  we  were  to  exhibit  tartar  emetic  and  sach  hk 
sabstances  it  is  to  be  feared  that  we  ahoold  only  induce  a  sickl 
constitntion  in  these  poor  in&nts,  and  the  ecEoina  would  advanc 
into  a  chronic  course.  It  is  good  nourishmeut  that  sdc 
children  require. 


iBBBomAB  Opininq  o?  tek  Lids 

1.  Cases  sometimes  occur  congenitally  in  which  the  eyelid 
are  wider  open  than  in  the  normal  condition — euryblephara 
(tupvci  wide).  The  external  canthus  looks  as  if  a  slit  ha 
been  made  in  the  integnment  and  in  the  orbicularis,  and  th 
conjanctiva  is  protruding.  The  result  is  irritation^  watering 
and  perhaps  degeneration  of  the  conjunctival  tissue. 

2.  Sometimes,  on  the  other  hand,  there  is  an  opposite  con 
dition,  called  blepharo-phemosis,  in  which  there  is  a  cong^nitall' 
narrow  aperture,  and  a  hindrance  to  the  movements  of  th 
eyeball.  It  may  cause  strabismus  and  amblyopia^  and  i 
accompanied  with  spasm  of  the  lids  or  winking. 

Operation. — The  operation  applicable  to  euryblepharon  i 
to  bring  the  eyelids  together,  as  in  lagophthalmos,  whilst  i 
cases  of  phemosis  a  slit  should  be  made  at  the  outer  cauthui 
so  as  to  make  the  palpebral  opening  correspond  with  that  c 
the  other  eye,  and  to  fill  up  the  conjunctival  deficiency  b 
transplantation  from  the  rabbit. 


Laoophthalmos — Hake  Etc — (Obil  cb  LiivRx) 

This  condition  is  characterized  by  an  impossibility  to  lowe 
the  upper  lid,  which  is  shorter  than  normal,  on  account  of  ai 
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arrctit  of  duvolopment.  lu  some  coaee  the  conjiiuotiva,  which 
is  larger  than  the  nkin,  deacendsj  becotnea  inHamcd,  atrophies^ 
prodiicea  xorophthnlmia,  and  imtiites  thi-  ball.  II.  is  an  dia- 
ftgfrceablo  an  affection  ns  nbsenco  of  the  lid.  The  disease  is 
i-arL'ly  cong-pnital,  but  rather  the  result  of  granular  conjuncti- 
vitis, caries  of  the  orbit,  wounds,  bruises,  barns,  oranthroi  of 
the  upper  lid.  Da^ntarres  has  seen  a  hirgo  number  of 
caaes  aa  the  ruBuIt  nf  Adams'  oporation  for  the  ouro  of 
ectroptoD. 

Operation. — The  Bumc  oporation  aa  1  recommend  for  ectro- 
pion ia  appUcablo  horc  (soo  Ectropion). 


KpicANTnos 

Is  an  onlar^cmcnt  of  tho  semilunar  fold,  which  sometimes 
roaches  such  dimensionB  as  to  cover  part  of  the  cornea.  It 
may  be  either  congenital  or  the  result  of  an  injury  or  bom, 
or  of  cariea  of  the  orbit.  It  may  bo  temporary,  and  caused 
by  eryaipelas,  purulent  ophthalmia,  &c. 

If  congenital,  a  fold  of  the  enlarged  conjunctiva  should  bo 
removed  with  BCLBSors.  lu  ovory  oaso  you  should  oxamino 
whotbor  the  lachrymal  sac  is  affoctud,  for  genorally  it  is  con- 
nected with  dflcro-cystitia. 


Prnaia,  oa  DROorrao  of  toe  tJrpKK  Lid 

Drooping  of  the  upper  lid  in  either  complete  or  incomplete. 
It  may  be  the  effect  of  an  inflammatory  pi-ocosa,  which  pro- 
duces elongation  of  tlio  cutanooua  Burface,  or  it  may  be  oauaed 
by  a  thickening  of  the  tiasuea  of  the  lid,  by  chronic  rcdema  of 
the  lid,  eiysipelas,  hypertrophy  of  the  connoctivo  tisauo  after 
inflammation  or  granulation,  or  too  long  application  of  a 
bandage ;  or  it  may  be  an  oxpresnion  of  paralysis  of  that  branch 
of  the  third  nerve  which  sapplies  the  levator  palpobrae.  You 
can  easily  distinguiah  between  hypertrophy  of  the  tissue  and 
paralysia.     If,  on  eeizing  a  fold  of  the  Ud  with  the  fingers,  you 
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I  notice  that  when  thna  relieved  of  its  snperabnndant  tisaae,  the 

levator  palpebree  acts^  yon  m&j  be  sure  that  there  is  no  pan- 
lysis;  bnt  if  the  lid  remains  immovable,  it  must  be  owing  to 
paralysis.  Notice,  alao,  whether  the  ptipil  is  active^  xod 
whether  the  eyeball  rotates  in  every  direction  ;  for  in  para- 
j  lyBiSj  as  a  ruloj  the  other  branches  of  the  third  nerve  are  also 

'  affected. 

:|  Treatment. — 1.  When  the  akin  is  relaxed  and  the  mascle 

,  merely  weakened^  we  endeavonr  to  establish  cntaneoiu  and 

1  muscular  action  by  the  application  of  astringents.^ 

I  2.  When  this  application  proves  unavailing  the  relaxed  skin 

should  be  removed  by  the  following  method : — Pinch  np  a 
j  fold  of  the  skin  at  the  middle  of  the  eyelid  with  forceps ;  the 

I  pinching  causes  the  orbicularis  to  contract,  and  the  cntaneons 

I  tissue  alone  is  taken  np  by  the  forceps.     Into  this  skin-fold  a 

needle  with  a  silk  thread  is  introduced,  and  another  thread  at 
ji,  each  side ;  then  raise  up  the  fold  of  skin  by  traction  upon  the 

);  j  threads,  and  order  the  patient  to  open  and  shat  both  eyes ;  the 

i:  \  skin  being  on  the  stretch  by  means  of  the  ligature,  we  measure 

■; ,  the  exact  size  of  the  flap,  which  we  remove  with  sciBsors.     It 

" !  must  not  be  too  small,  as  that  would  necessitate  a  second  ope- 

\\  ration,  nor  too  large,  or  it  would  produce  an  eversion  of  the 

lid.     Oreat  attention  must,  therefore,  be  paid  to  the  measnre- 
'(  ment  of  the  flap  and  the  performance  of  the   operation,  so 

as  to  leave  nothing  to  haphazard,  but  to  hare  it  done  accu- 
rately.    The  forceps,  which  has  been  invented  for  measurinc 
;  '\  the  flap,  generally  leaves  us  in  the  lurch,  and  after  the  first  in- 

ji;  cisiou  we  have  to  finish  by  mere  guess,  and,  besides,  obtaiii 

)  [I  '  a  raw  surface  with  ragged  edges.     The  stretching  of  the  pari 

:!i  to  be  removed  by  means  of  threads  is  a  valuable  contrivance 

for  which  we  are  indebted  to  Desmarres.     If  no  sabcutaneoui 
tissue  bo  removed  there  will  be  little  oozing  from  the  raw 
i  I  surface.     Tho  edges  are  then  brought  together  by  moans  of  i 
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few  autaros.     I  generally  applj  four  or  five  at  the  moBt  to 
the  whole  extent  of  the  upper  lid. 

Dressing  consists  of  dry  lint  and  bandage.  The  ligatarea, 
which  are  of  the  finest  silk  slightly  waxedj  are  removed  on 
the  sixth  day^  or  may  be  left  in  longer  without  causing 
ulceration. 


LECTUKE  XXV 11 

BKTBOPIOH INTBRSIOH  OT  THK  UD8 

GEHTLnoHj — ^Tlie  inTereioii  of  the  lids,  althong-h  spparentl] 
a  slight  affection,  often  caoses  serions  complications.  The 
friction  of  the  lashes  npon  the  conjnnctiTa  and  cornea  pro- 
daces  opacity,  and  lays  the  foandation  of  diseases  of  the 
deeper  stmcturesj  and,  when  there  is  a  tendencry  to  interna] 
congestion,  it  hastens  on  the  disease  of  the  eyeball. 

Entropion  is  sometimes  only  partial,  bnt  at  other  times 
extends  to  the  whole  free  border  of  one  lid,  or  even  of  both 
upper  and  lower.  Yon  most  always  regard  these  cases  aa 
important  Actors  in  the  prodnction  of  an  acute  or  chronic 
ophfJtalmia,  and  proceed  energetically  with  their  treatment. 

Cause. — Study  the  cause  of  the  disease : 

1.  The  skin  may  be  relaxed,  as  is  the  case  in  old  people 
(senile  entropion),  or  the  BubconjunctiTal  tissue  may  be 
hypertrophied,  as  in  glandular  blepharitis,  when  the  border 
is  thickened. 

2.  The  coDJunctiTa  may  become  shortened,  as  in  granular 
conjunctivitis. 

3.  The  border  may  have  been  injured  by  bums  or  by 
oanstica. 

4.  The  cause  may  be  found  in  syphilitic  or  other  disease  of 
the  tarsi. 

B|    I  5.  The  orbicularis  also  may  become  permanently  contracted 

by  long-continued  photophobia,  which  is  sometimes  induced 
by  disease  of  the  cornea,  and  at  other  times,  again  (though 
rarely),  the  orbicularis  becomes  affected  after  operations 
on  the  eye.  In  all  these  cases,  when  entropion  is  once 
established,  it  will  be  aggravated  in  its  progress. 


SNTROPIOW 

Treatment. — In  coflos  of  temporary  relaxation  wo  may  rednce 
it  by  closure  of  tlio  HiIh,  liy  rnoruly  putting  on  one  or  two 
Borreu-fines  or  cilia  fnrceps  (Vig.  123}  upon  the  roliixod  eyelid 
for  a  day  or  a  few  hours,  or  by  kocpiujf  tlio  muaole  in  its  place 
Ly  court-plaster  Eur  a  abort  time.     But  iu  cases  of  permauout 
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relaxation  tboso  simple  means  wilt  be  insufficient,  and   we 
must  proceed  to  operative  measures. 

1.  The  oporatiou  already  described  for  tbo  cure  of  ptosis 
may  also  be  tried  in  caseei  of  entrupiuu. 

2.  WheQ  entropion  is  caused  by  sytnblepharon,  the  Bymble- 
pliaron  must  bo  remedied  by  conjunctival  transplantation,  and 
tlion  wo  find  the  entropion  cared. 

3.  Granular  conjunctivitis,  when  of  long  duration,  cansea 
incurvation  of  the  tarsi,  inducing  entropion.  In  this  caise  tho 
skin  operation  will  prove  insnfiicteut. 

I  need  not  describe  all  the  operations  which  have  been 
introduced  for  the  cure  of  entropion.  I  may,  however,  men- 
tion tho  following : 

Strmi/tnld'«  njHiration,  in  which  a  portion  of  the  eiirtilage 
M  removed. — "Tho  lid  is  put  botweon  Desniarroa*  forcope 
(Fig.  124),  the  Hat  blado  possod  under  tho  lid,  and  the  ring 
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fixed  upon  the  skin,  ho  as  to  make  it  tense  and  expose  the 
odge  of  the  lid.  Tho  incision  with  a  scalpel  is  made  of  tho 
desired  length,  just  through  the  skin  along  the  palpebnki 
margin,  at  a  distance  of  a  line  or  less,  so  aa  Co  expose  but 
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not  to  divide  the  roots  of  the  laehes;  and  then,  jnst  b^ond 
thenij  the  incision  is  continaed  down  to  the  cartila^,  and 
the  extremities  of  the  woand  are  inclined  towards  the  edge  of 
the  lid.  A  second  incision,  further  from  the  palpebral  margin, 
is  made  at  once  down  to  the  cartilage  in  a  similar  direction 
to  the  first,  at  a  distance  of  a  line  or  moi^j  and  joining  it  at 
both  extremities.    These  two   incisions   are  then    continaed 

]  deeply  into   the  cartilage   in   an  oblique    direction    towards 

each  other.  With  a  pair  of  forceps  the  strip  to  be  excised 
is  seized  and  detached  with  the  scalpel."^ 

The  Author's  Operation. — I  think  it,  however,  onnecessary, 
in  some  cases,  to  sacrifice  any  part  of  the  skeleton  of  the  lid, 
and  operate  as  follows : 

I  remove  an  oval  strip  of  skin  2  mm.  above  the  border,  and 
then  make  a  horizontal  incision  among  the  fibres  of  the  orbicu- 
laris, which  I  separate,  exposing  the  whole  extent  of  the  tiusus. 
Supporting  it  with  my  index  finger  at  its  conjunctival  bdt- 
face,  I  then  make  a  groove  into  the  tarsos  without  cutting  it 
right  through.  The  finger  held  at  the  posterior  surface  of 
the  tarsus  is  a  g^de  to  the  depth  of  the  incision.  In  bringing 
the  skin  flap  together  by  means  of  ligatures  the  tarsus  receives 
a  slightly  outward  turn,  so  as  to  keep  it  erect.  I  some- 
times include  half  the  thickness  of  the  tarsus  within  the 
Ij'  .|;i  sutures.     Dressing  consists  of  a  simple  dry  compress. 

Von  Q^raefo'a  Operation. — Von  Graefe  introduced  the  fol- 
lowing operation  :— In  spasmodic  contraction  of  the  orbicu- 
laris, where  skin  incision  would  be  insuflBcient,  he  removes  a 

{j  portion  of  the  orbicularis  muscle.    He  makes,  first,  a  horizontal 

incision,  parallel  to  the  edge  of  the  lower  lid,  about  14  mm. 
from  its  anterior  margin,  the  extremities  of  the  incision  run- 
ning np  to  within  1  or  2  mm.  of  a  vertical  line  passing-  through 
each  commissure.  He  then  removes  a  triangular  portion  of 
skin  (a.  Fig.  125) ;  the  lateral  flaps  (b  and  c)  are  dissected  up 
and  united  by  two  or  three  horizontal  sutures.  The  hori- 
zontal wound  is  loft  to  cicatrize.  The  height  and  breadth  of 
the  triangle  are  varied  according  to  the  degree  of  rolaxatiun 


'. 
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of  this  portion  of  the  lid.     Tho  hei{,'tit  is  ot  little  conseqneiico, 
but  tho  breudth  may  have  to  vary  {rum  3  to  5  mm.     If  wo 
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dcBire  to  gain  a  still  more  oonaiderablo  effect    the  vertical 
iuoiaion  may  bo  made  in  tho  shape  reproscnted  in  Fig.  126. 
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For  cases  iu  which,  together  with  &  spasmodic  contraction 
of  tho  upper  liJ,  there  is  also  a  contraction  of  the  tarauH,  he 
Uovisud  the  opuration  repi-osontod  ia  Fig.  127.  After  having 
made  the  liurizontal  iuciuioii  and  removed  a  triangulu-  por- 
tion of  tho  skiu,  ho  carrios  a  horizontal  incision  through  the 
HhroB  of  tho  orbicularis  muscle  cloao  to  tho  odj^'O  of  tho  lid, 
and  pushes  thorn  np  no  as  to  expose  the  external  surface  of 
tho  tarsus,  a  triangular  portion  of  which  (n)  is  then  to  be  re- 
moved, tho  position  of  the  triutigle  boiug  the  ryvereo  of  that 
in  the  skin,  so  that  the  batte  of  the  triangle  (rarj'ing  in  extent 
from  2i  to  3  mm.)  reaches  close  to  the  upper  edgu  of  tho 
tttrsUM,  and  its  apex  Ues  oloBo  to  tho  margiu  of  the  lid.  Tho 
whole  thickness  of  tho  tamuu  ia  removed,  so  that  oiUy  the 
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Warlrniioni'^  Ojyeration. — In  187-(  M.  Warlomont  publtahed 
an  oporatiODj  of  the  huccusj)  of  frbicK  he  speaks  in  reiy  lugli 
tertuij.'  He  detachea  tHe  layer  cf  the  lid  into  which  tha 
cilia  are  implanted.  That  layer  bo  shifts  upwards,  and  fixes 
upou  the  tarsas.  The  oporation  is  pcrforutod  in  tho  follow- 
ing' mauuor : — The  lid  haviug  boon  fixed  by  means  of  his  fan- 
shaped  hlophiirospathf  aaineisiou  is  made  into  the  skin  parallel 
to  the  ciliiiry  border,  at  a  distance  of  about  2  or  3  mm.  Th© 
ekin  is  dissected  so  as  to  expoac  the  orbicnloris  muscle  as  (ar 
as  the  npper  border  of  the  toraua.  A  double-edged  biatoury 
iH  then  introduced  behind  the  inferior  border  of  the  wound 
into  the  clhary  border,  immediately  behind  the  row  of  Muper- 
uumerary  or  deviated  lashes.  This  detached  band  with  the 
lashes  is  then  fixed  at  the  superior  border  of  the  tarsus.  Tho 
fikin  0ap  being  lifted  by  an  fissistant,  some  fibres  of  the  or- 
bicularis are  excised  at  tho  level  of  tho  superior  tarsus,  which 
in  thu.s  laid  bare.  Four  sutures  are  then  put,  which  enter 
from  without  inwards,  pafi-sing-  through  the  superior  border  of 
tho  detached  band,  the  small  fasciculus  of  tho  fibrous  tiasna 
under  the  tarsus,  and  even  through  a  small  piece  of  the  tarstts 
itself.     The  skin  is  left  to  heal  without  sutures. 

Lebrun's  O^ration. — M.  Iiebruu  recommends  the  following 
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operation : — The  blepharospath  having  boon  npplioci,  an  in- 
cJHion  is  mode  into  tho  skin  parallol  to  tho  ciliary  border,  1  or 
2  mm.  behind  or  aboro  tlie  point  oE  implantation  of  the  lashes. 
The  incision  is  more  or  less  extensive,  according-  to  tho  extent 
of  the  border  to  be  corrected.  The  superior  flap  is  disseetod 
to  tho  level  of  tho  superior  border  of  the  tarsus.  From  three 
to  five  needles,  with  strong  threads,  are  then  introduced  under 
tho  conjunctiva  anil  tho  orbicularis,  tlio  needlotj  Iteing 
uiado  to  graze  the  outer  border  uf  tho  tarsus  until  tlioir 
points  come  out  at  its  superior  border,  or  oven  a  Uttio  higher 
if  a  greater  effect  is  to  be  produced.  Tho  threads  are 
thou  strongly  tied  and  tho  tis-sues  strangulated.  The  liga- 
toreaare  left  in  place  for  six  or  eight  days.  A  little  suppura- 
tion ia  produced  from  the  cicatricial  tissue,  which,  by  it* 
contractiou,  counteracts  tho  doviatiou. 

If  the  tarsDB  is  incurved  part  of  it  is  removed ;  if,  on  the 
othur  hand,  the  orbicularis  is  at  fault,  a  |>art  of  it  may  be 
excised. 
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This  operation  is  performod — 

1.  To  remedy  the  protriisiou  wf  the  eyeball  in  lagophthal- 
mot9  and  in  exopltLlialmic  goitre. 

2.  In  paralysis  of  the  aoventh  nerve,  in  which  affection  the 
oyo-ball  is  exposed  and  unprotected,  and  Ihurefore  liable  to 
bo  ulcerated. 

3.  In  tho  operation  for  tho  cure  of  ectropion,  in  which  wo 
close  the  oytiUda  temporarily,  in  order  to  onauro  tho  proper 
performance  of  tho  operation. 

Tarsoraphift  is  performed  in  tho  following  manner: — Tho 
border  of  tho  lid  is  laid  hold  of  with  the  fingers  and  everted ; 
Beer's  knife  is  introduced  through  a  thin  layer  of  tho  free 
border,  commencing  at  the  middle,  and  carried  by  a  sawing 
motion  first  in  the  one  direction  and  then  in  tho  other,  until  the 
whole  £i-ee  border  is  pared,  without  touching  the  out^^r  lip, 
whore  the  laahca  are  iuipluutud.  The  recommendation  by  some 
writorB  to  remove  the  Luhes  along  with  the  border,  or  to  excise 
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n  strip  of  tho  cnnjunctivAj  la  uoovlloas.  The  thinnest  parini^ 
Ihe  flut  surfaiio  of  the  btmlt^r  i&  rjuito  suiHcioat.  The  upptir  Hi 
having  beun  prepared  in  the  Hamo  manuor  the  1id»  art)  broagh 
together  by  four  silk  ligatures,  wliioh  are  loft  in  placo  for  fivi 
or  six  daya,  and  then  ronioved.  Ilio  extent  tu  which  ihe  114 
aro  mode  to  adhoro  willj  of  coarso,  depend  upon  tho  end  whio 
wo  seek  to  Attain.  Thui^,  in  paralTBio  of  the  seventh  oervi 
our  aim  boiug  merely  to  afford  the  eyeball  protection  £roi 
atnioBphoric  expoHuru,  without  excluding  viiiion,  we  close  ih 
palpebral  tiKHure  only  at  the  oauthi^and  leave  auch  Ojiening 
it  OS  corresponds  with  the  horixuntal  diameter  of  the  comoa 
In  Ingophthalmos  wo  cloao  the  onter  or  inner  angle  onl* 
according  to  tho  roqniroments  of  thoooeoj  whilst  in  opemtin 
for  ectropion  wo  muat  nnito  tho  eyelids  through  thoir  wh 
extent,  aud  keep  them  united  until  our  purpose  is  effected. 
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Eversion  is  oven  more  diRtresBing  than  inversion  of  the 
lid^.  The)  oonjtmctiva  is  exposed  and  turned  into  a  flesh] 
maHB  or  ia  dried  ap ;  the  tears  run  over  tho  ohoek,  the  ey* 
ball  IB  more  or  loss  oiposod  to  atmospheric  irritation  ani 
loses  its  glistening  appearance,  the  cornea  may  become 


cutar  aud  opaque  or  ulcerate,  and  the  whole  eyeball  dilj^f 
gauixod.  Even  before  that  atage  ia  reached  the  eye  h^^l 
repulsive  look. 

Eversion  may  take  place  in  one  or  both  lida,  and  may  bs 
either  partial  or  total,  t.  b.  affecting  the  whole  border.  Tlia 
lower  lid  is  mure  generally  affected,  bucause  the  upper  ig 
larger,  has  more  range  of  motion,  and  therefore  greater  powei 
of  resistance  than  tho  lower  lid. 

At  the  commencement  of  the  disease  the  lid  ia  raised  from 
the  ball,  then  slightly  turned  forwards,  aud  gradually,  by  thi 
coutractiou  of  tho  skin  (in  the  case  of  the  lower  eyelid),  t 
pulled  downwards.  In  some  cases  the  lino  of  dcmaroatio] 
becomes  altogether  obliterated. 

Gaiuejs. — Eversion  may  bo  caiisotl  by  thiokouing  of  the  con- 
junctiva in  severe  cases  of  infantile  uphtlmlmiu  with  oidem: 


n 
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of  the  Iii1<).  The  conjunctiva  in  Bngorgeci,  tho  orbicularis 
becomes  spasm ndically  contractet?,  and,  pressing  more  upon 
the  upper  borJur  of  tbe  tarsi,  causes  completo  everBion  of  tho 
lids.  These  temporary  evorsions  we  overcome  by  tho  applica- 
tion of  Bynip  of  tannin  and  comproSHoa.  Mechniiical  coui- 
prosaion,  coutinuod  for  a  week  or  a  fortnij^litj  is  K-nnomlly 
saflScieiit;  the  acute  inflammatioQ  dicappoaring,  the  lids  arc 
correctofl  pan  passu.  Such  cases,  even  wh<?n  neglected  (the 
lida  having  been  left  for  a  long  tim«  in  a  twisted  position,  the 
conjanctiva  having  become  thickened  by  exuberant  granulo- 
tions),  may  still  be  cured  by  meons  of  scarification,  friction 
with  tannin,  and  comprosees.  PertnanBnt  eversion  of  the  lids 
is  caused  by  glandular  biHpharifcia,  by  cicatrices  from  the 
removal  of  tumoars  from  tho  eyelids,  or  by  loss  of  Huhstnnco 
from  bums,  the  conjunctiva  looking  liko  a  continuation  of  tho 
cntaneons  surface.  It  may  also  bo  canaod  by  carioa  of  tho 
hones  at  the  margin  of  tlie  orbit. 

TreiU-merit. — Operations  for  tho  core  of  ectropion  are  very 
nmnerous,  and  therefore  I  shall  only  select  a  few  as  repre- 
Buntatives,  which  you  may  modify  to  suit  the  variuas  exigencies 
in  your  practice. 

Dusffhihaeh' a  OperaHnn. — If  there  is  ectropion  of  the  lower 
lid  at  the  outer  angle,  as  is  most  freqnently  tho  case,  a  trian- 
gular flap  (a  1!  c,  Fig.  128)^  is  formcdj  tho  base  of  which  is  on  a 
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Invel  with  the  oxtemni  commissure  and  6  to  8  mm.  in  length. 
The  edges  of  the  commissure  are  then  lihoratcd  and  the  lid 
dissecte<].    The  border  of  tho  everted  Hd  is  then  pared  from 
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the  external  anjfl«  to  a  di.«tance  {a  d)  «qual  to  tbo  btmi*  itt  Ux 
dotached  triangle.  Tke  pomt  a  ia  united  to  b,  and  Dtoi. 
Twigtod  »uturtM9  are  employed  to  anito  thu  Hides  of  the  tn- 
augte,  bat  for  the  palpebral  borders  at  the  base  of  tlio  triaagli 
Bimple  ligatures  arc  BuRIoioiit.  TI  union  is  not  obtained  bf 
adhofiioQjCaro  of  the  ectropion  may  be  hoped  for  by  cicatricial 
oontmotion,  renulting  from  the  removal  of  the  triauffular  Hap. 
Von  Orne/e's  Operntion  is  indicated  in  casee  of  elonji^ktioD  nf 
the  lid  aa  the  result  of  blepharo-adenitis.  A  borieoncal  inctston 
is  made  along  the  intonuargioal  space  ^m  the  tower  pnnc^ 
turn  to  the  oxtemal  commissure.  From  the  extr«ipl)ie«  of 
this  incision^  two  vertical  sections  (Fig.  129),  of  8  Co  10  Udh, 
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are  made  down  tho  choek.     The  flap  k  ia  then   dissected  n 
to  its  whole  oxtimt  and,  if  necessary,  raioed  subculaneonal 
boyoad  tho  lower  extremities  of  the  rertical  inciaioos.     It  i« 
seised  at  the  borders  with  two  pairs  of  strong  foroepa,  drawn 
towards  tlie  forehead,  and    maintained   in   this   pottitton    by 
sutures,  which  are  applied  6rst  to  the  vertical  iaoisions,  com 
menciug  at  their  luwer  extremities.     As  the  exirotnities 
the  flap  pass  tho  angles  of  the  lid,  they  are  bevelled  off  by 
bent  incisiun  (b  b)  with  an  obtuse  angle  (c).    This  ang-le 
drawn  np  and  united  to  D.     Tho  bent  incision  serves  a  doablo 
purpose,  for  it  shortoug  the  edge  of  the  lid  and  at   tho  Bonia 
time  elevates  the  flap.     Tho  closer  c  is  placed  to  the  palpcbml 
border  the  less  does  it  elevate  the  flap,  but  the  more  dooa  it 
Bhorton  the  edge  of  the  lid.     On  the  other  hand,  the  closer 
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tho  point  c  Itefl  to  the  vertical  incision  the  more  is  the  Hap 
elerateil  and  tho  loss  is  tho  edge  cif  tho  lid  ahcrtonod.  Tho 
horizontal  wound  is  closed  with  autni-cs,  which  include  brond 
portions  of  akin  and  narrow  strips  of  conjunctiva. 

Wharton  Jones'g  Ojieraiimu — In  casus  iii  which  the  form  of 
tho  eyelid  is  but  littlu  chaugvd,  aud  unly  thu  uturj^m  twisttid, 
there  is  sometimes  performed  an  operation  ufitially  associati-d 
with  tho  name  of  Wharton  Jonos.  As  the  success  of  thia 
oporation  largely  depends  on  the  looseneaa  of  tho  cellular 
tissQO,  the  flkin  is  for  sevcml  days  provions  to  it  moved  up  and 
down  tn  render  this  tiasne  more  yielding.  If  the  lowor  lid  is 
io  be  opomted  on,  a  horu  sputula  (Fig.  1^0)  in  inserted  beneath 
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it,  anas  to  make  it  tense;  two  straight  incisionfiaro  then  matle 
fromthoedgeof  thtH  lid,  in  such  a  manner  as  tocon  verge  towards 
each  other,  and  moot  at  such  a  distance  below  the  lid  that  tin* 
wholo  of  the  cicatrix  is  included  within  the  triangular  flap  thus 
formed.  The  flap  is  then  prcasod  upwards,  bo  as  to  bring  the 
edge  of  the  lid  into  its  normal  position,  aud  all  the  bridles  of 
the  cellular  tiesae  aro  divided,  without,  however,  dissecting  off 
the  flap  from  the  adjacent  parts,  except,  perhaps,  very  slightly 
at  the  poripheiy.  The  edgos  of  the  wnnnd  existing  below  the 
open,  of  tho  [lap  are  next  closely  nnitod  by  two  common  or 
twistod  suturoa,  aud  the  edges  of  tho  flap  on  coch  sido  arc  also 
united  by  sutures.  It  is  right,  however,  to  say  that  Arlt'a 
opinion  of  thia  oporation  is  that  ho  has  nevor  soon  any  satis- 
factory roenlt  from  it.' 

Itiehet*»  Operation. —  Richot  haa  snggesfcod  a  very  ingenious 
operation.  In  oiises  of  a  cicatrix  at  tho  outer  margin  of  tho 
lid,  the  result  of  caries,  be  makes  throe  arcbed  incisions  round 
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the  orbital  border ;  the  second,  abovo  tbo  cicatrix.  At  tho  tem 
poral  end  uf  Ihis  incision  ho  Dnit^s  them  by  a  third,  in  aoch 
mnmiQr  that  the  cicatrix  is  encloeed  in  a  triangle,  and  the  whok 
incladcd  in  removed.  The  eyelid  is  put  in  its  place  by  tempa 
rary  tarsoraphia.  Then  ho  proceeds  to  the  filling  up  of  th 
gap.  The  incision  is  prolonged  on  one  eido  towards  the  cheuk 
and  on  the  other  towards  the  upper  lid,  so  as  to  form  «  flap 
In  addition  to  thin  a  second  tlap  is  formed  by  au  incision  ran 
ning  from  the  anion  of  the  lower  and  middle  thirds  of  the 
prolonged  flection  towards  the  temple.  Tho  npper  flap  is  n 
brought  round  to  supply  the  defect,  and  the  towi;r  is  dra' 
away  to  coTor  tho  exposed  part  at  the  temple,  and  to  rid) 
upon  the  other,  so  that  their  contractions  mntnally  connUirao 
each  other  (Pig.  132). 

Arlt't  Operation. — In  similar  cases  Arlt  supplies  the  do 
iictency  in  the  following  manner: — Suppose,  as  in  Pig,  igg 
the  cicatrix  in  uituated  at  c,  he  makes  two  sections  (a  h  and  b  e 
through  the  »kiu  u-nd  muscle ;  then  he  remofee  a  breadth 
2  or  3  mm.  of  tho  border  of  the  lid  along  with  the  ta^hes  &oifl 
e  to  (i.  The  short  cut  (<■«>)  goes  right  through  the>  t^irsu 
between  tho  lashes.  He  next  separates  the  skin  in  the  neigh- 
bourhood of  the  cicatrix,  and  loosens  tho  triangle  from  b  as  far 
lut  the  fascia  tarao-orbilulis,  so  that  he  can  easily  replace  th 
cycbd.     Sometimes  the  fosoia  must  bo  cut  tbrongh.     The  lii 
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is  now  repIfKK'i]  l>y  dr&gging  tlie  triaiij^ular  flii^i  iipwarils  until 
f.  comes  to  d.  The  gitji  then  left  by  ate  is  brought  together 
hy  Slit  urea. 

Fio.  133. 


X 


Sztjintinowskl  propoeed  hh  operation  in  rases  nf  ectropion  at 
the  exteruol  t:»iithus.  lie  remov.es  a  cutam-ouB  triaiiglo 
at  the  extE3ri]al  conimist^uro  in  snch  a  manner  that  the 
acute  angle  [a,  Fig.  13iJ  is  eitnatud  about  ti  or  8  miu.  above 
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tlie  oomraiasure.  The  eyelid  is  then  liboratffd  by  detaching 
the  angle  h  c  d^  and  convoying  it  towards  the  angle  a,  after 
having  reraovod  from  the  ciliary  border  the  part  between  c 
and  f^  An  exact  union  of  the  point  cnta,  turns  back  the  cou- 
juuctiva  tt*  the  eyball,  and  corrects  the  eyelid.  The  wound  of 
the  palpebral  border  is  then  united  to  the  side  {nf)  of  the 
triangle,  and  '■  h  t-o  a  U,  as  shown  in  Fig.  135. 

Author^B  Metiioti. — I  have  thus  given  yoa  a  sketch  of  the 
principal  opei-ationa  which  are  practUeil  upon  the  eyelid. 
Home  of  tlicm  are  highly  ingenious.  Yoii  will  w-e  that  they 
are  all  based  npnn  the  same  principle ;  that  is  to  soy,  they  alt 
seek  to  spread  the  contraction  of  the  part  over  a  larger  snrfrtce, 
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ntid  to  remove  subBtaiice  from  sonm  adjacent  part  of  the 
to  supply  the  deficiency  of  the  H»l. 

These  upurutiuiis,  IiuweTer,  have  all  this  disadvantage,  thaX 
if  you  cut  a  piece  from  the  face  to  mend  the  lid,  and  the  opera, 
tian  shnulil  [ipuvo  unsucceaaful, ytm  havu  thi>  rcprodiictioaof  tho 
previous  state  of  thingts,  plus  a  new  facial  scar.  My  ondeavoar 
was  accordingly  directed  to  devising  a  method  of  flupplying  the 
deficiency  fi*om  another  part  of  the  hotly,  or  hy  Bkiu  taken  from 
another  pdrfioti.  I  dotacb  the  adherent  lid,  and  perform  tarso- 
raphia  (Fig.  1'it)),  clear  the  Burfac«  from  indurated  cicatricial 
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tt«auo,  and  then  cut  out  in  a  piece  of  lint  the  shape  of  thft  sldn 
wanted.  Tliia  is  taken  from  the  forearm  or  any  other  i>art  and 
transferred  to  the  lid.  The  figure  is  taken  from  my  first  case.aud 
the  dotted  lino  shows  the  extent  of  the  deficiency.  The  follow- 
ing are  the  detwils  u£  a  caae  which  1  have  lately  published :' 

Mrs  M— J  ugud  3i\,  fell  into  the  firo  in  a  fainting  fit, 
three  years  ago,  and  gut  ht^r  faco  and  left  eyelid  severely 
burnod ;  the  temporal  bone  was  laid  hare  j  the  lower  eyelid 
was  dragged  downwards  and  outwards ;  the  conjunctiva  ex- 
posed to  it's  cul-ih'.-ntvc  )  and  the  lower  cnnaliciihis  pulled  about 
half  an  inch  from  its  normal  position.  Thia  accidtmt  not  only 
caused  adeformiLy  of  the  face^  but  also  produced  dryuora  of 
the  conjunctiva,  capt'oially  at  its  outer  angle,  whei-e  the  mem- 
brane had  a^uroed  a  xerotic  appearance.  The  eyebnll  was 
exposed,  and  was  thus  i-eudered  liable  to  attacks  of  iiillauinia- 
tion.     Owiug  to  the  awkwaid  twist  of  the  eyelid,  and  to  the 
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total  obliteratioD  of  its  border^  I  considered  the  Pane  very 
UD  promising. 

Tho  operation  was  performQd  in  tho  followring  manner  : — I 
began  paring  away  the  odge  of  the  upper  eyelid  &t  the  inner 
margin,  keeping  clear  of  tlie  eyelashes,  and  opened  th(?  oblite- 
rated lower  canaliculus,  into  which  I  introduced  a  thin  probe. 
pushing  it  horizontaUy  into  the  lachrymal  dnct.  I  then  made  a 
curved  incieiou  a  liitlo  beyond  the  puckered  edge  of  the  cicatrix, 
and  dissected  up  the  eyelid,  liberutiiig  it  from  the  malar  boue,  to 
which  it  wasadherent.  Having intn>dnwd  tiiy  finger  into  the 
conjunctival  sac,  to  make  sure  thai  there  was  no  puckering  uf 
the  surface,  and  that  tho  lid  hud  been  liberated,  I  pushed  the 
probe  into  the  naaal  duct,  to  serve  as  a  gniHe  in  retaining  tho 
lids  in  apposition,  aud  at  the  same  time  to  keep  the  canaliculus 
out  of  harm's  way.  The  edge  of  the  lower  eyelid  being  also 
pared,  four  ligatures  were  introduced  through  the  upper  aud 
lower  eyelids,  and  tied  together.  The  liai-duucd  subcutaneous 
cicatricial  tissue  was  cleared  away,  and  the  whole  extent  of 
thogapexpoaed.  Having  taken  the  shape  of  the  Hap  required 
with  a  piece  of  lint,  I  carefully  disaeeted  a  piece  of  skin  from 
the  forearm,  cutting  it  larger  thii-n  necessary  all  round,  m  as 
to  allow  for  shrinking ;  I  theu  turned  up  its  deep  sui'face,  and 
with  a  pair  cf  tiat  sharp  scissors  pared  off  every  vestige  of  sub- 
cutaneous tissue,  80  as  to  leave  tho  surface  of  a  pure  white 
colour,  ll  was  then  applied  to  the  gap  in  the  eyelid,  to  which  it 
was  united  by  fine  silk  ligatures.  After  pressing  aud  moulding 
it  into  its  new  place,  lint  soaked  in  hot  watLT  was  applied  to 
its  surface  for  about  ten  minutett.  It  was  finally  dressed  with 
lint  wrung  out  of  hot  wutor;  over  this  four  folds  of  dry  liut 
were  placed,  aud  the  whole  covered  with  Hue  gutta-pt.>rcha 
tissue,  and  secured  by  an  immovable  bandage.  Uu  the  tliird 
day  the  dressing  was  removed,  and  it  waa  found  that  adhesion 
had  taken  place ;  the  flap  looked  clean  and  dry,  the  temjierature 
being  slightly  above  thjtt  of  the  neigUbouriug  part. 

The  transferred  Hap  looked  normal  ;  bluish  lines  were  visible 
here  and  there.  Tho  aamo  dressing  was  repeated  daily.  The 
ligatures  w«re  reiuovt-d  fnmi  the  Hap,  anil  also  from  the  eyelids, 
on  the  eighth  day,  when  the  Hap  wii^  found  to  have  assimi- 
lated in  appearance  to  tho  ni.'ighbouring  skin.     Only  a  email 
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inner  w^gmeiit  of  the  cuticW  Imt)  become  slightly  oleve 
tlie  rest  of  the  cuticle  showed  ao  U-ndeucy  topfL-l  off.     Oi 
fifU>eulh   duy  I  wparnttid  tbe  eyi*Udsj   the  lowur  was 
etiS  at  first,  ae  if  llnaccu8tomE^d  to  its  new  covoriug  and 
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tion,  but  gradiinllj'  it  assuined  its  normal  npjx'amnco.     Fig. 
Khowe  the   appeamnco    of  the    eyelid  before  the  opcral 


Fig.  138  its  condHioB  six  wooks  after  the  operation;  Fig. 
the  exact  fiizc  of  flap. 

ITiL-  SUC0C8S  of  the  operation  materially  depends  upon 
Btep  being  carried  out  in  it«  tniiiutc«t  details.     Sepiug 
suph  Rii  opc-mtiuii  takes  more  than  an  hour  for  its  {iroper 
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formance,  we  shall  novcr  Im  able  to  exercise  sufficient  patience 
unless  we  start  with  the  conviction  that  scrupulous  atu-ntioii 
in  every  poiut  is  eBtwutiul.  The  oyelicls  should  be  carefully 
united,  but  not  too  tightly,  else  they  will  tear  asuuder;  the 
wound  niUKt  bo  pi-oporly  doured  of  cicatricial  tissue ;  the  size 
of  the  flap  Hhuuld  be  sufficiently  large  to  allow  a  certain  degree 
of  ahrinlcing;  the  forearm  from  which  it  is  taken  should  rest 
in  semi-supination,  so  that  the  skin  may  ut>t  be  stretched  ; 
and  the  flap  should  be  cut  round  the  shape  of  lint  larger  than 
the  required  meusuro,  and  every  vestige  of  il«  binding  tissue 
Cikrefully  removed. 

In  my  first  operation  the  skin  of  the  face  was  dissectr^d  all 
round,  and  served  as  a  frame  under  which  the  now  flap  wan 
inserted,  and  by  which  it  was  held  in  its  place  without  liga- 
tures. The  dressing  consisted  of  dry  lint ;  but  I  tbiuk  Dv 
Martin's  recomuieudation  of  hot  dressing  is  a  decided  im- 
provement j  and  I  have  gradually  boon  reconciled  to  the  use  of 
very  Hue  ligatures.  The  paiienl  is  kept  warm  in  bed,  the  head 
well  covered,  both  eyelids  closed,  and  generous  diet  iaallowed. 

This  tranitplantation  of  a  Bap  is  not  like  the  sktu^graftiug 
proposed  by  M.  Reverdin,  which  is  dune  in  inuuiaerable  little 
bits.  1  have  repeatedly  tried  this  method  ut"  skiu- grafting, 
and  have  found  that  it  gives  the  eyelid  a  scurvy  appearance. 

My  first  successful  case  was  jyublrshed  in  the  '  Rritish 
Medical  Journal'  in  Septomber,  1875.  Flight  mnnth)^  later  I 
exhibited  the  case,  along  with  another,  to  the  tilasgow  Medico- 
Chirurgical  Society.'  The  first  case  of  my  operation  pub- 
lished by  a  confrere,  was  by  Dr  Wadsworth,  of  Boston,  U.S., 
who  exhibited  it  tu  the  rnternational  OpbthHiuiuloglcal  Con* 
greas,  in  New  York,  in  1876.  Successful  ca><es  have  sinoo 
been  reported  by  Professor  Hirschberg.'  Dr  Martin  of 
Cognac,  Dr  Vitali  of  Bari,  Dr  Agnew  of  New  York,  Dr  Aub  of 
Cincinnati,  Dr  Eogonc  Smith  of  Detroit,  and  Dr  Keeve 
of  ToTOuto,  have  published  othera.  Two  cases,  by  Dra  Math  and 
I'ilcher.are  reported  in  the  'Annals  of  Medicine  and  Surgery,* 
January,  lySl.     This  operation  formed  the  subject  of  discuii- 
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sion  at  the  Amsterdam  and  Milan  Congresses,  and  the  snr- 
geons  who  have  tried  it  consider  that  "  it  is  more  satisfacioiT 
than  any  other  blepharoplastic  procedure,  and  is  destined  to 
supersede  all  others  in  cases  where  skin  is  wanted  to  replace 
"  cicatricial  tissue," 

Blephasoplastic 

We  hare  thus  far  considered  only  those  cases  in  which  then 
is  a  loss  of  cutaneous  substance  alone,  and  the  skeleton  of  thf 
lid  is  left  intact.  When  the  whole  thickness  of  the  lid  haf 
been  diseased  by  cancer  a  part  of  the  lid  may  have  to  be  ex- 
cised, and  a  flap  is  taken  from  an  adjacent  part  to  form  a  uei 
eyelid.  The  flap  may  be  taken  from  the  temple,  forehead, 
cheek,  or  side  of  the  nose,  according  to  the  size  and  position 
of  the  cicatrix  on  the  part  to  be  removed.  The  mles  to  be 
observed  in  these  cases  are  :  the  flap  to  be  transplanted  must 
be  larger  than  the  deficiency  to  be  supplied,  and.  mast  he 
healthy.  It  must  he  pliable,  so  that  there  may  be  no  dragging 
of  adjoining  tissues.  If  there  is  stretching  of  the  neighbour- 
hood an  incision  must  be  made  to  liberate  it  from  tension ;  the 
flap  must  be  carefully  applied  and  gentle  pressure  maintained. 
As  broad  a  base  as  possible  must  be  left. 

Two  different  methods  are  in  vogue — the  one  is  the  gliding 
method  {methode  par  glissement),  and  the  other  the  torsion 
method  (par  torsion).  In  the  former  the  deficiency  is  supplied 
by  substance  taken  from  the  immediate  vicinity,  which  is 
loosened  and  allowed  to  glide  upwards  in  the  lower,  or  down- 
wards in  the  upper  lid.  In  the  latter  the  sabstance  is  dissected 
off  any  neighbouring  part  and  a  pedicle  left,  which  is  twisted 
when  the  flap  is  applied.  This  pedicle  is  intended  to  maintain 
the  vitality  of  the  flap. 


Lower  Lid  replaced  by  a  Flap  fbom  the  Teuplb 

Dieffenhach's  Method. — The  diseased  parts  are  comprised 
within  two  incisions,  commencing  at  the  two  canthi,  and  con- 
verging towards  the  cheek  {b,  Fig.  140).     The  triangular  flap 


13  supplied  by  a  flap,  which  is  mado  hy  prolong-inp  the  er- 
tomfll  commissure  from  A  to  B,  ■wliich  ir  situated  about  4  mm. 
from  the  b(i«e  of  the  triang-lo  to  be  fiiipplied.  From  tho  ex- 
tremity of  that  incision  another  (E  y)  is  made  parallel  to  ami  of 
equal  size  with  A  B.  In  making  this  flap  the  subcutaneous 
ti»euD  and  cutaneous  nevves  are  interfered  with  as  little  as 
posBibie,  these  must  be  included  in  the  ilaj).  When  the 
bleeding  has  beon  arrested  the  Hap  is  appiiod  nud  udjuetcd 

Fio.  141. 


B5  shown  in  Fig.  141.     If  the  conjunctiva  can  poBsihly  be 
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Spared  it  must  ba  properly  joined  to  tho  new  flnp.  DiefFen- 
baoli's  advice  is  to  lenve  tbe  triangular  racancy  Co  hvtd  by 
griLnulatioD,  but  the  disodraDiage  of  loariug  such  s  large 
cicatrix  to  granulate  is  8L>If<uvideDt.  It  not  only  procaces  a 
new  Hear  im  the  facOj  but  involves  a  draggiug  U[H)|i  ihe  new 
Hd,  vrhich  is  likely  to  friiHtralo  all  our  efforts.  Accordfng  to 
our  present  way  of  oyHrnting,  it-  is  best  to  fill  up  the  vacant 
triangle  by  a  flap  from  rbe  arm. 

^VIjou  tboro  is  not  snfiicicnt  material  in  tho  uoigbbourhood 
to  Kuf)[)ty  tho  doficiency  eauttcd  by  the  dificaec  SKTinanovrski 
propoBt'd  tho  iiiudificatiun  of  forming  the  flap  with  au  acute 
angle.  Ho  curries  Dieffenbach's  temporal  incision  higher  up 
(in  tho  satno  manner  as  in  Fig.  134].  Tlie  flap  is  thus  xnado 
considerably  larger,  so  that,  even  after  contraction,  the  de- 
ficiency is  easily  Niipplied.  It  ia  also  furmed  in  such  a  uianner 
that  the  wound  con  be  easily  unit«d  at  the  oztcrcal  angle. 

ArU'n  Modifjuttum. — When  only  baU  of  the  lid  has  been 
reraoTod  Arlt  proposed  the  following  modification: — After  re- 
moving the  trionglo  (a  b  e,  Fig.  142)  by  slightly  curved  sections, 
the  new  flap  is  made  by  similar  sections  {edf).  The  angle  e 
is  united  to  tho  niigle  a,  and  the  internal  palpebral  ligament 
affords  suirioicut  suppoH  to  prevent  the  sliding  of  tbo  flap 

Fio.  US. 


downwards,  but  the  position  of  the  flap  is  ninintainrd  bybori- 
Jtontai  sutures.    The  end  [*/)  of  tho  flop  is  united  by  odo  or 
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two  Butarcs  to  c;  the  edge  of  the  iUip  (<//)  fomiB  the  median 
liDTindary  of  an  uncovered  trimiglo,  whoeo  suptrior  acuto 
D.ng'le  allowH  union  at  the  teni)}omt  Hide,  whirh  doea  not  drag 
upon  the  exteriml  side  of  the  lid.  W'licti  rioci'ssary,  a  tc-mpo- 
rary  or  permanenl  tarRoriijihiii  would  remedy  that  kind  of 
octropioB. 

Kmtpp^  has  obtained  Rfttisftictory  resuUfi  lu  a  case  in  wluch 
he  removed  a  cancroid  tumour  from  the  lower  lid,  iucliiding 
the  edge,  and  extending  to  Ihi^  iiiuer  angle  of  tho  eyu.  Into 
the  healthy  tissue  he  made  straight  incit^ionEt,  including  the 
tnnionr,  which  he  then  removed.  The  horizontal  tadaions 
were  then  prolonged  towards  the  nose,  ko  as  tf>  ffirm  there  a 
equara  horizontal  flap ;  the  palpebrnl  aperture  was  next  ex- 
tended by  a  section  from  the  outer  cimthiiN,  p;lightly  upwards 
into  the  skin  of  tho  temple,  and  a  second  incii^iou,  ai  first  a 
atmight  prolongation  of  thn  lower  edgn  of  thn  wound^  cnrvod 
downwards  tm  the  cheek  (Fig.  \\S).  The  long  flaj)  bo  furmeil, 
which  was  considembly  wider  at  the  boae,  was  then  dissected 

Fio.   lU. 
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off  from  the  sabjacent  tissue,  drawn  forwards,  and  its  inner 
angle  united  by  twisted  nuturt's  to  the  vertical  edge  of  the  natial 
flap.  Both  flaps,  though  rather  tightly  atrctched,  entirely 
covered  the  wound.  Tho  external  fonrth  of  the  latter,  still 
remaining  in  its  original  position,  now  formed  the  internal 
portion.  The  edges  of  tho  wound  wore  then  carefully  united 
by  numerouB  sutures  (Fig.  144),  and  a  compress  bandage 
applied  for  forty-eight  hours.     Perfect  ntuou  had  iaken  place. 


'  'Arch.  r.0ph.,'x)ii.2. 1&3. 


fully  remoTinff  the  (lUeaaed  parte  tlie  flap  is  marked  with 
ink,  2  mm.  larger  all  round  tlout  tLe  substance  wauted.  Tbc 
wound  of  the  forehead  is  brought  together  by  means  of 
s^iitiin'-,  .1-  -liMv,  11  ia  Fig.  146. 

7ii/-/;;,  Vi  r  j^  ,.r/:'(»n.' — Whoii  the  loss  of  Bubstance  is  cith&T 
at  tho  oater  or  inner  oanthus  Hasner's  torsioo  mothod  will  be 
mojit  suitable.  lie  takes  a  flap  from  the  forehftad  or  from  the 
Qose. 

If  Bitiiated  at  the  inner  cautlius  (as  iu  Fig.  147),  the  diseased 
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part  is  removftd  by  two  linear-curvo  incisions,  some  milli- 
metres beyond  the  diseased  tissue  ;  then  a  flap  is  taken  from 
tlienose,  sufficiently  large  to  cover  tho  aub»iiinc<'  so  laid  baro. 
The  flap  is  cut  in  suuh  a  manner  that  it  presenter  at  jtA  free 


*  '  Entwiirf  eincr  AnfttoroiscbpJ)  BegHindung  iee  Aagcnheilliunde.* 
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bor«3er,  a  bifitrcation,  just  giiitable  to  cover  bolb  ends  of  the 
liJs,  ii8  Mjeu  in  Fig-.  Hb. 

Arit  thinks  tliis  operation  of  great  practical  valuo  in  its 
npplicntion  to  cases  of  cpitholiooia,  which  is  generally  situated 
at  the  inner  canthiia. 

When  tho  Gxt^rna!  cotrrniHHure  is  diseased  the  procednre  is 
the  same,  except  that  the  flap  is  taken  from  thetomplo.  When 
the  ends  of  both  Hds  are  affected  a  flap  is  taken  from  the  fore- 
head and  chock. 

I  have  only  one  remark  to  make  with  regard  to  plaf^tic 
operations  in  cases  in  which  the  whole  or  pnrt  of  tho  skeleton 
of  the  lid  has  boon  lost  by  dJscaao  or  romoved  hy  the  surjreon 
for  a  heteroplasia  :  I  think  that  the  operation  par  gUnnfiiK'iit 
from  the  i  in  mined  iftte  neighbourhood  has  the  best  chance  of 
success.  The  original  rule  hiid  down  by  T»);liacoKzi  is  that 
the  flap  must  retain  connection  with  the  adjacent  living  struc- 
tures by  a  pedicle,  which  is  to  be  severed  only  after  complete 
union  and  cicatrizaticm  of  tho  new  Burfaces.  It  appears  to  me 
that  there  is  no  proof  of  the  soiindui'sa  of  this  principle,  on 
tho  contrary,  tho  pedicle  has  been  a  source  of  great  embarrass- 
ment  to  surgeons.  I  can  never  see  how  a  twisted  pedicle  can 
promote  the  life  of  a  transplanted  flap.  I  tbiuk,  therefore, 
that  you  will  in  practice  find  that  those  blepharo plastic  opera- 
tions will  yield  tho  moat  satisfactory  rcEults  in  which  ibe 
neighbouring  part  of  the  cheek  is  drawn  up,  and  the  vacant 
space  supplied  by  a  flap  tfl.ken  from  tho  arm  or  some  other  part. 
You  will  also  find  that  the  chance  of  success  diminishes  with 
the  increased  size  of  the  transplanted  flap.  Tho  smaller  the 
flap  the  more  probability  is  there  of  its  retaining  its  vitality. 
Hence  Knapp's  method  of  taking  one  flap  from  each  side  is  the 
most  likely  to  succeed.  I  think  it  also  advisable,  in  these 
cases,  not  to  separate  the  lids  very  soon,  but  to  leave  thetn 
together  for  some  months. 


LECTURE  XXVIII 


BLEPHAROSPASM 


Gentlemen, — Spasm  of  the  orbicularis  may  be  either  toDic 
or  clonic. 

Tonic  spasm,  in  which  the  eyeball  is  tightly  grasped  by  the 
lids,  is  Bynonymous  with  photophobia,  and  is  present  in  phlyc- 
tenular keratitis,  or  even  in  some  forms  of  conjnnctivitis.  It 
may  be  caused  by  the  impaction  of  a  foreign  body  or  a  tear- 
atone  in  the  conjunctival  sac.  I  have  already  explained  to  you 
that  photophobia  is  an  expression  of  the  irritation  of  the  fifth 
:      ,1  nerve  in  any  of  its  ramifications.     You  must  therefore  look  at 

'  ■  the  mouth,  teeth,  velum  palati,  and  see  if  there  is  any  ulcer 

there,  or  some  indurated  cicatrix  involving  the  fifth  nerve. 

.  Clonic  spasm  is  manifested  by  winking  or  nictitation,  t.  e. 

■.'■;'  constant  opening  and  shutting  of  the  lids,  without  an  interval 

|.  ■  of  rest  to  enable  you  to  get  a  right  view  of  the  eyeball.     It  is 

I,  I,  ■  a  disagreeable  affection,  not  only  to  those  who  are  subject  to 

it,  but  sometimes  even  more  so  to  the  onlooker.     But  if  the 

■i  patient  has  any  anomaly  of   refraction,  and  can  wear  apec- 

''•  tacles,   they  to  some  extent  hide   the  peculiarity.     There   ia 

I  ■  generally  winking  in  both  eyes.     I  find  these  cases  frequently 

M   I .  associated  with  a  high  degree  of  myopia,  with  capsular  cataract, 

■    |i  and  with  amblyopia.     At  other  times,  again,  it  is  found  in 

f|    !  nervous  and  hysterical  subjects,  or  may  be  associated  with 

(  'J'  I  chorea  or  tick  of  the  face.     It  is  sometimes  permanent,  and 

'  at  other  times  intermittent,  and  brought  on  by  excitement. 

;      :  Von  Graefe  first  pointed  out'  that,  as  the  disease  ia  mostly 


•  '  I^hibuch  dcr  NerTeakvankheiten  der  Menscben,'  1853,  p.  350. 
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caused  by  reflex  action  of  the  fifth  nerve,  the  convnlBive 
attack  may  be  corrected  by  pressure  upon  the  supra-orbital 
nerve.  In  some  cases  the  patients  themselves  are  instinctively 
led  to  press  upon  the  brow  with  a  hat  or  ribbon,  in  order  to 
arrest  the  convulsive  movement. 

Treatment. — Remove  the  cause  of  the  irritation.  In  con- 
stitutional affections  tonics,  cold  douch,  hypodermic  injection 
of  morphia,  and  galvanism  may  be  tried.  In  one  case  de 
Wecker  performed  a  section  of  the  supra-orbital  nerve.  From 
what  we  know  of  the  effects  of  neurotomies  in  epileptiform 
neuralgia  I  should  think  that,  in  order  to  be  of  permanent 
effect,  a  part  of  the  nerve  must  be  removed,  otherwise  the 
cut  nerve  reunites,  and  the  previous  state  of  matters  is 
reproduced. 


Paralysis  op  the  Seventh  Nerve 

The  facial  nerve  consists  of  two  distinct  parts,  viz,  the  facial 
{jportio  dura)  and  the  auditory  {portio  moUis).  Both  enter  the 
internal  auditory  meatus  in  the  temporal  bone,  but  soon  sepa- 
rate from  each  other.  Within  the  temporal  bono  the  facial 
is  connected  with  several  other  nerves  by  separate  branches, 
and  immediately  after  issuing  from  the  stylomastoid  foramen 
it  gives  off  three  small  branches,  viz.  the  posterior  auricular, 
the  digastric,  and  the  stylo-hyoid.  It  ia  then  continued  for- 
wards through  the  substance  of  the  parotid  gland,  and  sepa- 
rates in  the  gland  behind  the  ramus  of  the  lower  maxilla  into 
the  temporo'facial  and  the  cervico-farUil,  from  which  branches 
are  given  off  to  form  the  pen  anserinus.  This  network  gives 
off  two  blanches — one  to  the  upper  and  one  to  the  lower  half 
of  the  orbicularis  muscle. 

One  of  the  effects  of  paralysis  of  the  portio  dura  is  inability 
to  close  the  lids.     When  both  upper  and  lower  lids  are  affected 
they  remain  open,  but  more  widely  at  the  inner  angle  than  at 
the  enter.     The  levator  palpebrte  will  contract  spasmodically 
in  consequence  of  the  insufficiency  of  its  antagonist. 

Paralysis  may  be  complete  or  incomplete.  In  complete 
paralysis,  when  of  long  standing,  the  eyeball  acquires  the  habit 
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of  rolling  upwards,  and  during^  Bleep  remains  exposed, 
tixposnro  IcadH  to  disooso  of  the  ocular  tiBsiioa. 

GuLSfi. — The  cause  in  the  same  as  in  dtseaae  n{  the  other 
cranial  nerve*,  viz.  cold  after  boing'  heated,  prodncin^  perios- 
titis, and  compreiisiniif  the  nerro  to  the  stylo -maatoid  foramen. 
The  same  effect  is  produced  bj  s;philii>,  or  ma;  be  the  nenit 
of  injury. 

Ttvatrivntt. — Wo  may  administer  lod.  Potassium  and  apply 
hliKters  to  the  templej  use  mercurial  oiutnieut,  and  galvaiusm 
when  the  affection  is  slight  or  due  to  a  cause  which  ib  likely 
to  pass  off  by  a  short  course  of  internal  treatment ;  the  eyelid 
does  not  c»ll  For  any  attention.  But  if  the  caae  is  aevere, 
and  the  ball  is  considerably  exposed,  on  consideration  tfaat  tt 
is  a  protracted  disease,  takin>^  inonthti  and  Bomctitnen  years  io 
improve,  and  that  meanwhile  the  eyeball  may  suffer  by  expo- 
sure, a  taraoraphia  must  be  performed,  as  described  abore. 
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CttALXllOS 


Chalazion  ixakat'ov,  hailstone),  or  &feibomian  cy^t,  is  a 
small  induluat  tiuuuur  of  the  lid,  more  frequently  uccnrring 
on  the  upper  lid,  and  varying  in  size  from  that  of  a  millet  Heed 
to  thai  uf  a  bean.  It  i^  transparent  or  reddish,  and  of  fibro- 
plastic elements.  In  its  centre  there  is  fnKjuently-  found  a 
small  cyftt,  coming  from  a  Meibomian  gland.  It  is  generally 
ttituated  at  the  border  of  the  lid. 

Patients  tell  ns  they  "  have  been  troubled  with  a  stye, 
which  bos  fallen  into  the  lid."  This  is,  in  moflt  caaea,  a  oor- 
rert  accnuut  of  its  origin,  but  sometimes  they  are  sitiiMed 
higher  np  in  the  lid,  and  grow  independently.  Indeed,  there 
may  be  a  whole  cluster  of  them.  ChnlaKia  may  be  .situated  in 
front  of  the  tarsus,  ifunivdifttcly  behind  the  orbicularis,  or  be- 
hind the  tursus,  causing  an  elevation  upon  the  coujunctira 
palpebral.  When  situateil  esternally  they  are  half  spherical, 
but  when  interniilly  are  llallenet),  and  du  not  show  much  on 
the  surface,  but  their  size  may  bo  seen  on  everting  the  cyvUd : 
or  they  may  belong  partly  to  both  classes,  i.  e.  they  m»y  bo 
situated  partly  in  front  of  and  partly  behind  the  tarsus.    Thu 
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iw  generally  ilie  caso  when  tboy  are  situntod  at  tlio  froo  border 
of  the  lid.  They  may  ho  nitlier  ailhoreiit  to  the  trtrsiis,  even 
to  such  an  extent  tta  to  twist  it  slightly,  or  may  be  free  and 
movable  under  the  cetlabir  tissae. 

Sometimes  the  chalazion  remains  of  small  size  for  a  long 
tinm,  aud  dues  nut  y;ive  tiuy  uuuoyauce ;  al  olhoj  Limes  it 
grows  and  8U])purates,  after  which  the  tumuur  muy  shrink  or 
hpoomc  the  star  tint;- point  of  a  now  chiiliizion. 

Treutinent. — When  very  small  and  suftish  it  may  be  dis- 
persed by  warm  fomentations  and  friction  with  Unguent. 
Hydr. ;  but  when  it  in  large  and  indurated  it  i»  best  to  remove 
it.  When  it  is  situated  externally  and  of  luodorato  tiize,  I 
seize  tho  lid  with  my  left  hand»  aud,  supporting  ilio  tutDour 
from  behind  with  the  thuml>,  make  aa  inciaittn  into  the  skin 
and  orbiculnna,  which  1  soptinite.  1  press  the  tumour  for- 
ward ;  if  it  be  movablcj  tt  will  thus  he  entirely  removed  ;  but 
if  adherent  to  the  tarsue,  a  small  curette  (Fig.  149)  is  introduced 

Fio.  149. 


behind  the  fibri?3  of  the  orbicularis,  and  by  means  of  it  the 
residuum  is  cloared  away.  The  skin  is  cither  loft  to  heal  of 
itself  or  brought  together  with  one  suture. 

When  Ihu  chalazion  is  situated  buhiud  the  tarsus  I  evert 
the  lid  and  cut  down  upon  tlie  conjuueliva,  aud  theUj  by 
pressing  with  tho  thuuib  from  behind,  it  is  expelled. 

When  it  is  of  a  mixed  fonn  I  introduce  fjunill  sciflsors  into 
the  conjunctiva  and  cut  it  off  at  the  point  of  adheuinn. 

In  cases  of  large  chalazia  DesmaiTes'  lid  forceps  (Fig.  124) 
or  Snellen's  {Kig.  150)  is  of  great  value,  as  it  sen'es  as  a 

Fio.  1M>. 


h£emostat,  and  the  tumour  mav  thus  be  dissected  out  without 
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tbe  oinljarrassmi^ut  of  hBernorrhage.  The  fiugers  are  tlie  best 
instraraents  for  the  romovul  of  a  small  tumour.  Wheu  il  ia 
aituatod  near  ihe  upper  border  of  the  tarsus  I  posh  it  aj>wards 
ari<l  rumove  il  thrutigh  the  oonjunctiva. 

"DlCBKmD  CVSTB  0?  THB  LiD 

lu  conuection  with,  these  small  growtbs  I  may  mentiou 
(lermoid  cysts,  which  are  of  frequent  occurrence  on  the  lids. 
Wheu  you  remove  such  a  cyat  you  will  find  it  enclosed  in  an 
envolo}ie,  aud  on  holding  it  between  you  and  the  light  you  will 
see  hair  covuriDg  tho  inner  wall  of  the  capsule.  Wheu  yuu 
porforntc  it,  and  squeeze  out  the  oontonts,  clioesy  matter 
miind  with  hair  escapes  from  it.  With  regard  to  the  removal 
of  th<.-sc  tumour!),  the  rule  is  to  take  them  out  clean,  and  with 
the  capstilc  uoperfoiatod. 


Herpek  Froktai-is 

1  have  already  mentioned  that  this  diaeaso  is  caused  by  the 
reflex  action  from  deep  perturbation  of  the  fifth  nerve.  In 
atiidying  the  ntti]ifit.mtioiiH  of  the  trigeminus,  the  caianeona 
affection  can  he  traced  back  to  its  true  source. 


EpiTfrtUDMA  OF  rnB  Lid 


Is  more  generally  sitimted  at  the  inner  cautlius.  The  patic-Dts 
who  aro  thus  affected  are  old  people.  A  wart  is  noticed  grow- 
ing at  the  inner  angle  of  the  eye,  and  though  it  docs  not 
annoy  the  patient  at  first,  it  gets  itchy,  so  that  he  cannot  help' 
picking  at  it.  A  dry  scab  then  grows  upon  its  surface.  On 
removal  of  tho  scab  a  red^  slightly  elevated  and  indurated 
spot,  i«  visible  undomoath.  A  new  scah  forms,  nnder  cover 
of  wliich  the  induration  spreads  over  a  wider  unrface  and 
extends  more  deeply  into  th«  tissues.  By  and  by  this  in- 
durated spot  begins  to  ulcerate,  and  its  surface  becumeti  motat 
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with  ichorous  discharge,  and  bleeds  slightly;  the  scabs  get 
thicker  and  softer.  If  unchecked,  the  disease  increases  both 
in  depth  and  extent,  and  involves  both  lids  or  even  the 
eyeball. 

Treatment. — Speedy  removal  of  the  growth  is  the  only 
course  of  treatment.  When  the  epithelioma  is  small  I  re- 
move it  with  the  knife.  An  incision  is  made  into  the  neigh- 
bouring healthy  skin,  so  as  to  make  sure  that  no  vestige  of 
the  diseased  part  remains  behind.  The  bleeding  is  arrested 
and  the  surface  is  dressed  isith  carbolised  wadding. 

When  the  disease  is  extensive,  1  prefer  removing  the  diseased 
part  by  means  of  caustic  arrows.^  Several  punctures  are  made 
in  the  healthy  skin  round  the  tumour  and  the  arrow  introduced 
into  the  wound.  The  neighbouring  parts  are  protected  from 
the  caustic  by  means  of  a  piece  of  leather,  which  is  so  shaped 
as  to  surround  the  arrows  closely.  The  whole  diseased  mass  is 
eliminated  in  a  few  days,  when  the  surface  is  dressed  with 
carbolised  wadding.- 

These  epithelial  cancers  sometimes  extend  to  the  eyeball. 
Some  years  ago  I  operated,  along  with  Professor  Macleod,  on 
the  following : 

Case. — Mr  A.  G — ,  from  Girvan,  had  an  epithelial  cancer 
at  the  inner  canthu.s,  and  had  had  it  removed  by  Professor 
Syme.  The  disease  returned  and  spread  to  the  eyeball,  after 
which  Professor  Syme  refused  to  interfere.  The  patient  carried 
this  growth  for  upwards  of  two  years,  when  it  involved  the 
eyebiill  and  upper  lid  nnd  became  very  painful.  I  removed 
the  ball,  amputated  the  lid,  and  dressed  it  with  carbolised 
wadding.  The  wound  healed  satisfactorily,  the  parts  con- 
tracted and  did  not  look  so  badly  as  one  would  have  expected. 
The  patient,  who  was  otherwise  a  robust  person,  lived   six 


'  P:     Zinci  chloridi,  ^  ; 

Wheat  flour,  Siij- 

Add  water  to  form  a  stiff  paste,  divide  into  thin  Battened  points 
an  inch  and  upwards  in  length,  and  about  the  thickness  of  brown  paper, 
and  taperiDg  from  i  to  i  inch  down  to  a  point. 

*  I  read  a  paper  on  the  subject  at  the  meeting  of  the  British  Medical 
Association  at  Oxford  in  1868. 
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yeara  after  the  operation,  when  ho  died  from  diseoaa  of  the 
liver^  but  there  was  no  returu  of  the  epithelioma. 

NAres 

Kferi  of  the  eyelid  are  asually  congemtal.  There  is  &t  firaC 
u  luuall  rvay  Kput,  which  may  extuud  aud  become  tk  large 
rasciilar  tumour  in  the  skin,  or  it  may  iiivulve  the  whole 
thickncsfi  of  the  lid.  It  sometimes  assumes  Uirgo  dimensions 
and  orerhangA  the  eyeball. 

Treatment. — Small  nievi  may  be  got  rid  of  by  hot  needles 
being  introduced  into  them.  I  have  sncceeded  in  removing 
•eroral  such  by  these  means,  but  when  they  are  of  large 
dimenflions  I  uso  the  galvanic  cautery,  by  which  the  vasco- 
Inrity  is  ahrivelled  up,  and  they  may  then  be  removed  like 
hypertvophiod  masses. 


WOCNDS  AKD  TeABS   OF  THE   EtIUD 

These  only  call  for  special  attention  when  the  whole  thick- 
ness has  been  cut  through  and  separated.  It  is  not  sufficient 
to  bring  the  integument  together,  but  three  strong  ligatures 
must  be  carried  through  the  middle  of  the  cut  edges  of  the 
tarsus  and  carefully  brought  together.  Healing  is  very 
satisfactory. 


XjU^TaCLABUA    PiLPEBEABUM 


This  is  a  buff  or  yellow-colonred  patch  of  the  skin,  which 
occurs  at  the  inner  angle  of  the  lids.  It  appears  in  middle- 
aged  persons,  aud  are,  according  to  Addison,  associated  with 
disease  of  the  liver. 

They  are  harmless  patches,  require  no  treatment,  and  should^ 
be  loft  alono. 


LAOHHYHAL    APPARATUS 
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Thk  Lachrymal  Apparatus 

The  lacliiymal  apparatus  coosiata  of  the  following  parts, 
viz.  the  lachrymal  gland  with  its  secretory  dncts,  the  small 
canals  (canalicali)  into  which  the  fluid  is  received,  and  the  sac 
with  the  nasal  duct,  through  which  the  tears  pass  into  the 
inferior  meatus  of  the  nose.  The  lachrymal  gland,  which  is 
analogous  to  the  salivary  glands,  is  situated  partly  in  the  cavity 
of  the  orhit,  at  the  superior  and  external  border  in  the  lach- 
rymal fossa,  and  partly  in  the  thickness  of  the  lid.  The  posi- 
tion of  the  gland  is  such  that,  when  the  upper  lid  is  entirely 
removed,  only  its  lower  border  is  seen,  the  rest  of  it  being 
hid  in  the  fossa  lachrymalis.  The  secretory  ducts  of  the  gland, 
eight  or  ten  in  number,  open  into  the  cul-de-saCj  at  the  side  of 
the  upper  lid.  The  tears,  after  having  lubricated  the  surface 
of  the  eyeball,  are  conveyed  into  the  narea  by  the  lachrymal 
passages  (Fig.  151). 


P,  pancta  lacbryDislia ;  C,  canalicnli ;  S,  sac ;  P,  duct ;  Lpm,  ligamen- 
turn  palpebrale  mediale,  cat  short  at  the  commencement  of  the  sac. 

On  the  margin  of  the  lids,  near  the  inner  angle,  there  are 
two  small  elevations  (papilhe).  Each  papilla  is  perforated  by 
a  small  aperture  (punctam  lachrymale),  and  at  these  apertures 


'  From  Merkel,  in  '  Ghraefe-Saemisch.' 
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oommonco  tlic  small  canals,  which  convoy  the  toArs  from  the 
oyo  to  the  lachryinftl  mu*.  The  two  openings  look  backwards, 
and  lie  with  their  potuts  close  apon  the  lateral  part  of  the  plica 
semiiuuarits.  Tbu  puucLa  ktid  iuto  the  nuperior  and  inferior 
cftDulicLili,  tlie  direction  of  which  is  at  fir&t  perpendicular  to 
the  border  of  the  lid,  but,  after  penetrating  1  nun.  in  depth, 
they  take  a  direction  towardn  the  inner  oanthus  with  convex 
curven,  the  npper  with  its  convexity  upwards,  and  the  lower 
with  its  convoiity  downwards. 

The  p»«i*agt»  consiete  of  lamellar  epithelium,  of  a  basement 
Hod  pro]>er  membrane,  of  the  fibi'eH  of  the  orbicalaris  muscle, 
which  covers  it  in  like  a  mantle,  and  of  the  skin;  these  are  all  so 
thin  that  a  dark  probe,  when  introduced  into  the  canaliculi,  is 
quite  visible. 

The  lachryuiiLl  sac  fills  up  the  lachrymal  fossa,  and  is,  like 
the  nasal  diict,  lined  by  ciliated  opitholium.  Various  valves 
have  boon  described  in  the  tear  passages,  one  at  the  vertical 
part  of  eMh  canalicalns  near  the  pnnctnm,  a  second  at  the 
deep  orifice  of  the  canalionlns,  and  a  third  formed  of  mucous 
membrane  of  the  noee,  and  overhanging  the  inferior  orifico  of 
the  nasal  duct.  Their  fxiatenoe,  howorer,  is  by  no  meaua 
eHtablished,  uud  it  is  at  least  certain  that  fchoy  are  not  of 
constant  occurrence. 

I  have  already  mentioned  (p.  32)  that  a  portion  of  the  tear* 
19  secreted  by  the  conjunctiva  itself.  After  lubricating-  the 
eyeball  t!ie  tears  are  partly  evaporated  and  partly  ab.<>orbed  by 
the  pnncta,  which  arc  closely  applied  apim  the  globe,  and  con" 
veyed  by  the  tear  passages  into  the  posterior  nares. 


DiauaM  OP  the  LACHunuL  AprAHATua — Epipboba,  ub 
HvrEKsBcaBTtoN  OP  Tbabs 


This  may  be  sympathetic  by  irritation  of  the  lashes,  con- 
junctiva, or  cornea,  by  dacrolitbes,  or  by  irritation  of  tho  tear- 
passage  itself.  Those  arc  all  common  occurrences,  the  result 
of  the  anatomical  relatious  of  the  purls,  fur  the  lai^hrymal 
nerve  is  a  branch  of  the  first  ilivision  nf  the  trigcmimis,  which, 
after  supplying  the  gland,  sends  ramifications  to  tho  conjanc- 
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tira,  orbicnlariB,  and  skin  of  the  upper  lid.  Hence,  any  irrita- 
tion of  any  of  these  parte  will  reflect  upon  the  gland,  and  cause 
a  flow  of  tears.  It  may  also  be  caused  by  eversion  of  the  lid 
ajid  deviation  of  the  punctum.  The  punctum  may  be  closed 
by  inflammation,  or  may  even  be  congenitally  absent.  Farther, 
there  may  he  stricture,  either  simple  narrowing  or  complete 
closure  of  the  canaliculi,  with  inflammation,  or  as  the  result  of 
previously  existing  inflammation.  Sometimes  we  find  ulcera- 
tion of  the  canal  in  trying  to  introduce  a  probe.  We  meet 
with  a  false  passage,  as  if  some  violence  had  been  done  to  the 
canal  by  the  introduction  of  instruments.  The  strictore  may 
be  situated  at  the  point  of  junction  of  the  canaliculi  with  the 
sac,  at  the  janction  of  the  lachrymal  sac  with  the  nasal  sac,  or 
at  the  opening  of  the  nasal  duct  into  the  nose. 

In  rare  cases  the  irritation  is  situated  in  the  mucous  lining 
of  the  nose,  and  is  caused  by  polypus  of  the  Schneiderian  mem- 
brane :  but  these  cases  require  no  special  consideration  here. 
There  is,  however,  a  form  of  epiphora,  the  cause  of  which  is  ob- 
scure. We  seek  in  vain  for  its  exciting  cause;  it  is  not  to  be 
found  in  any  of  the  tissues  just  enumerated,  and,  in  fact,  no 
reason  whatever  can  be  assigned  for  it.  We  can  only  suspect 
that  it  may  be  caused  by  some  irritation  in  the  gland  itself, 
and  it  baffles  all  therapeutic  measures.  Zachariah  Lawrence 
reported  good  results  from  the  removal  of  the  lachrymal  gland. 
Abadi  is  also  in  favour  of  that  operation,  and  thinks  it  not  to 
be  so  dangerous  as  is  generally  supposed. 

Operation. — The  upper  lid,  along  with  the  integument  of  the 
brow,  is  strongly  pulled  down,  and  an  incision  is  made  at  the 
outer  angle  of  the  orbit,  close  to  the  margin ;  the  lower  border 
of  the  gland  is  then  seen,  and  the  dissection  for  its  removal 
facilitated.  For  my  own  part  I  sbare  the  opinion  of  the  gene- 
rality of  surgeons,  that  the  inconvenience  of  a  weeping  eye  is 
not  to  be  exchanged  for  the  risk  of  that  operation,  as  I  think 
every  operation  within  the  cellular  tissue  of  the  orbit  a 
hazardous  one,  and  not  to  be  practised  unless  in  undoubted 
cases  of  disease  of  the  gland. 


Dacboctstitw 

This  may  be  either  acuU  or  chronic.  Acute  inflmnmatioD 
of  the  lacliryiaal  bsc  is  not  of  such  frequent  occurrence  as  the 
chrooic  form.  It  oouimeDces  with  s  disagreeable  feeling*  ia 
the  inner  caiithusj  there  lb  epiphora  and  drynoBs  of  the 
nostrils,  the  pain  becomes  mure  severe  m  the  region  of  the  sac, 
and  then  a  sma\\  swelling,  hard  and  sensitive  to  the  tench, 
becomes  visible  at  the  inner  angle.  From  this  the  swollinf^ 
■preft<:l3  to  the  integument  of  the  nose,  cheek,  and  eyelid,  and 
looks  like  erysipelas  of  the  face.  The  eye  soon  participates 
in  the  disease,  tlie  conjunctiva  and  plica  semilunaris  become 
inflamed,  and  thu  cornea  itself  may  also  suffer ;  the  sao  becomes 
largely  distended.  It  may  bo  aceompouied  with  febrile  sym- 
ptLtms,  and  there  is  a  feeling  uf  throbbing  at  the  inner  angle. 
By  and  by  it  comes  to  a  point  in  the  middle,  and  then  pus  is 
discharged,  which  is  first  thick^  thoo  thin,  and  mixed  with 
tears  aud  mucus. 

I  said  that  these  cases  are  less  frequent,  for  more  gene- 
rally they  run  a  chronic  course.  At  first  it  commences  with 
aslight  uneaifinessat  the  iunerangle.  Thepaliont  feels  that  the 
tears  run  down  the  cheek  in  cold  or  windy  wyalher.  After  this 
state,  which  may  last  for  niontfas,  the  flow  of  tears  is  con- 
stant, and  he  has  to  dry  up  the  tears  several  times  a  day.  In 
the  course  of  time  a  thick  mucous  discliarge  comes  out,  which 
again  changes  into  a  puruh-nt  secretion,  and,  if  neglected,  iho 
discnse  may  progress  and  gradually  distend  the  lachrymal  sac, 
till  it  reaches  the  sizo  of  a  large  bean  in  the  inner  angle.  This 
condition  may  last  for  yearfl  withont  any  other  inconTcnienoe. 
except  that  three  or  four  times  a  day  the  patient  has  to  squcese 
out  matter  from  the  sac.  As  a  rule,  they  assume  frequent  acuta 
inflammatory  processes.  During  one  of  these  attacks  the  abscess 
hursts,  the  sac  is  oiwued,  and  a  fistula  lachrymalis  is  esta- 
hlishod.  ThiK  fititula  is  genenilly  of  capillary  sise,  but  each 
time  that  ihu  patient  presses  the  matter  out  part  of  it  comcM 
through  tlie  fistula,  and  part  through  the  upper  punctum.  It 
is  a  very  troublesome  and  tedious  affection,  and  is  not  only  a 
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deformity  and  a  constant  annoyance,  but  may  give  rise  to  fre- 
qaent  attacks  of  conjunctivitis,  and  endanger  the  deep 
structures  of  the  eye. 

Whenever,  therefore,  a  patient  complains  of  a  watery  eye, 
put  your  finger  upon  the  sac,  and  see  whether  there  is  any 
regurgitation  of  tears  or  mucu-purulent  secretion  in  one  or 
both  puncta.  More  frequently  the  lower  punctnm  is  closed, 
and  the  secretion  comes  from  the  upper.  Put  the  lower  hd 
upon  the  stretch  by  drawing  upon  it  at  the  outer  canthus, 
evert  the  inner  angle,  and  see  if  the  puncta  are  visible.  In- 
troduce a  fine  probe  to  discover  whether  the  canaliculi  are 
patent  or  not.  If  they  are,  then  the  stricture  must  be  at  the 
deeper  part  of  the  passage.  Now  introduce  the  dilator 
(Fig.  152)  as  far  as  the  edge  of  the  bone,  and  then  withdraw 

Via.  152. 


it ;  this  widens  the  canal,  and  enables  you  to  insert  No.  1  or  2 
of  Bowman's  bougies,  which  is  pushed  gently  into  the  nostrils. 
The  easy  passage  of  the  bougie  or  the  resistance  it  meets  with 
at  certain  points  conveys  to  you  all  the  necessary  information 
with  regard  to  the  condition  of  the  passage,  and  the  treatment 
must  be  regulated  accordingly. 

Treatment.~-l .  In  cases  of  acute  dacrocystitis  I  introduce 
No.  1  of  Bowman's  sounds  into  the  canal,  push  it  right  into 
the  nares,  and  leave  it  there  for  two  or  three  hours.  Hot 
poultices  to  the  part  are  generally  sufficient  to  arrest  the  vio- 
lent inflammation.  Many  an  acute  attack  is  thus  cut  short. 
If  suppuration  has  already  commenced,  and  the  abscess  burst, 
leaving  the  bougie  in  the  canal  for  two  hours  every  day  causes 
the  perforation  to  close. 

2.  If  the  punctum  is  awanting  or  obliterated,  I  put  the  lid 
on  the  stretch,  evert  it,  and  with  a  broad  needle  I  enter  the 
place  where  the  punctum  ought  to  be,  and  introduce  a 
bougie,  which  I  push  into  the  nares.  In  oases  of  stricture  I 
introduce  the  dilator.  This  makes  way  for  the  subsequent 
introduction  of  the  sound.     A  few  days  are   generally  suffi- 
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and  I  tliiuk  it  ngceaasay  to  wash  out  tlie  catirI,  T  introduce 
de  Wecker*8  hollow  cathetera  (Fig,  l.W  ft).  To  thpso  I  hare 
added  an  elastic  syringe,  which  fits  into  them,  and  may  be 
removed  at  ploasnre  and  refilled,  bo  that  the  water  is  injected 
without  withdrawing  the  tnstruuient.  The  whole  canal  is  thus 
thoroughly  washed  out. 

4.  If  the  stricturti  is  situated  at  the  junctioD  of  the  canali- 
ouluB  with  the  sac,  1  introdace  the  sound  tlirough  the  upper 
cauflliculuB,  which  is  generally  patent,  into  the  aac,  and  leave 
:t  there.  I  then  introdaco  another  bougie  (No.  I]  into  the 
lower  canalicntua,  and  try  to  tonch  the  sound  in  the  upper 
canaliculus.  If  this  can  be  done  by  withdrawing  the  one 
from  the  upper  canal  I  generally  succeed  iu  introducing  the 
second.  But  if  I  find  the  stricture  complete  I  introduco 
Weber's  knife  (Fig.  I^),  with  its  edge  towards  the  coujunc- 

Pio.  15i. 


tival  cul-de-^ofi.  When  the  probe-point  arrives  at  tho  edge  of 
the  bone  the  knife  cuts  its  way  into  the  sac,  and  a  free  pas- 
Rage  is  thua  made  for  the  introduction  of  a  larger  sound,  which 
is  kept  in  for  one  or  two  hours  a  day,  until  the  healing  process 
is  established. 

5.  For  cases  of  stricture  existing  at  the  junction  of  the 
lachrymal  aac  with  the  nasal  duct  Stilling  devised  an  operation 
called  stricturotomy.  He  first  inserts  Weber's  conical  sound 
(Fig.    166)  to  ascertain   the    position  of   the   stricture   and 

Fio.  Ififi. 


dilate  tho  passage.     The  sound  having  been    withdrawn  he 
introduces  the  knife  (Fig.  156),  and  incises  the  stricture  ic 
different  places,  until  tho  blade  can  be  turned  fi-eely  in  every 
direction.     The  canal  is  then  washed  out  in  the  usual  way. 
Slifting    ojjcn  the  CanalkuU.  —  8ince    Mr    Bowman    first 
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pointed  out  the  fact  that  the  lachrymal  canalinuli,  aft^r  hsvin^j 
been  laid  open  down  to  the  caruncala.,  and  traosfonned  intoi 

Fio.  156. 


an  open  canal,  do  still  continue  to  carry  off  the  tears,  it  is  to 
"be  fonrod  that  tho  practice  of  slitting  open  both  canaliculi  has 
been     carried  too  far.     Yon  are  taught  in    text-books  that 
when  a  patient  complaitis  of  a  wat-ery  eye,  the  first  thing  yoa 
bare  to  do  is  to  slit  up  both  (1)  canaliculi,  and  examine  whersj 
the  stricture  Ues.     Now  we  can  obtijin   this  ioforination  bj 
simply  iatroducing  the  bougie.      Long  before  Mr  Bowmaaj 
made  that  Huggestiou  tho  lower  canaliculus  used  to  be  slil 
open,  and  this  opemtiun  I  still  practise  in  the  following  cases ;' 

a.  When  there  is  nloeration  or  false  passages  in  its  coime» 
and  1  Lave  reason  to  fear  that  the  cure  will  be  a  long  andj 
tedious  process,  and  tho  patient  cannot  conveniently  remain  j 
under  treatment  for  a  sufficient  length  of  time,  I  open  the 
lower  caualicuUis  by  introducing  one  blade  of  sinall  flcisaors, 
directing  it  obliquely  towards  the  caruncula.  The  lips  of  the 
wound  are  kept  open  by  means  of  a  probe  until  there  ia  no 
chance  of  their  uniting. 

b.  When  thure  'm  duviatiuu  of  the  pimctum  which  cannot  be 
corrected  by  troutment,  qo  harm  is  doue  by  turning  the  canal  i 
into  an  open  one. 

e.  When  the  sac  is  diseased  to  snch  an  extent  that  the 
introduction  of  porto-caustie  is  necessary,  as  this  is  imprac* 
ticuble  through  the  canal,  slitting  open  may  be  resorted  to. 

In  every  other  case  the  tear-passage  ought  to  beapared  and 
maiutaiuod  in  its  integrity. 


DaCBOCT9TIT!8,  CHBOITTC 

Treatment — These  are  the  cases  we  are  moat  freqneatly  called 
apon  to  deal  with,  and  are  always  very  troublesome  and  i«di-j 
0U8.  The  best  course  is  to  try  dilatation  and  washing  out  of 
the  passage  : 
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a.  When  the  sac  is  dilated  add  an  olive-shaped  piece  of  india 
rubber,  sewed  in  lint,  and  applied  to  the  tumour  to  act  as  a 
compress,  and  kept  in  position  by  means  of  a  bandage. 

b.  When  the  case  proves  obstinate  I  inject  it  with  Zinci 
Sulph. — not  nitrate  of  silver,  for  it  regurgitates  and  injures  the 
conjunctiva. 

c.  I  devised  an  instrument  (Fig.  157)  for  the  sac,  on  the 

PiQ.  157. 


same  principle  aa  Lallemand's  porte-caustic  for  the  urethra. 
This  is  introduced  into  the  sac ;  by  turning  the  button  the 
caustic  comes  in  contact  with  the  whole  surface  of  the  sac  and 
touches  it  all  round. 

d.  Professor  Hirscliberg  suggested  to  me  a  very  simple 
method  of  cauterization,  viz.  by  means  of  caustic  bovgies} 
Cauterization,  however,  cannot  be  practised  without  slitting 
open  the  canaliculus. 

Ejicysted  Lachrymal  Tumour. — Sometimes,  in  cases  of  large 
and  hard  tumours  bulging  outwards  at  the  inner  angle, 
pressure  does  not  cause  regurgitation  at  the  canaliculi,  and  a 
sound  introduced  into  the  sac  slips  ensily  in  by  the  side  of  it, 
and  is  arrested  at  the  nasal  duct.  What  has  taken  place  hero 
is  this:  the  pus  is  encysted  in  the  sac,  which  has  distended 
the  orbicularis  and  skin.  In  these  cnses  I  introduce  the 
pointed  dilator  as  far  as  the  sac,  press  with  my  finger  upon 
the  tumour,  pushing  it  backwards,  and  thus  puncture  it.  The 
pus  is  then  discharged  through  the  canaliculi,  and  the  sac 
evacuated ;  the  passage  is  then  syringed  out  every  day  with 
warm  water,  and  bandage  and  compress  applied,  which  the 
patient  must  wear  constantly  for  a  week  or  a  fortnight,  until 
the  parts  assume  their  healthy  function. 

Disease  of  the  Bony  Cannl  and  loiig-protracfci  Epiphora. — 
This  is  a  still  more  tedious  affection,  and  continues  for  years. 


'  A.  D  violin  string  three  inches  long,  coated  one  third  of  its  length 
with  nitrate  of  silver,  is  introduced  into  the  sac. 
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In  treating  the  tear^paosage  by  means  of  sonnils  and  c&n> 
terisAtion  jou  mast  proce^  cautiously  and  gently.  There  htut 
lately  been  introduced  a  pmctico  called  j'tirrihU  dUnfation  of 
the  passage  by  moans  of  thick  bougies,  and  quite  appropriately 
BO  named,  for  considerable  force  must  bo  applied  to  push  such 
lumps  of  metal  through  the  passage.  These  inatrumonta  seem 
to  be  very  popular  just  now,  but  I  would  warn  j'ou  against 
their  use,  aa  I  (ear  they  may  have  a  tendency  to  lead,  not 
only  to  hypertrophy  of  the  sac,  but  also  to  poriostitia,  which 
is  a  most  tedious  aiiJ  dii^tro^hiiig  aFft>ctiau. 

Perioslitia  ia  Humetimea  ussociated  with  oz<xna,  or  bad  smelt 
from  the  nostrils,  which  the  French  call  punaisie  (resembling 
bugs).  Tho  only  remedy  is  patience  and  syringing  with 
warm  water.  Trousseau  recommends  a  fluuff  made  of  calomel 
and  sugar.'  This  is  a  useful  remedy,  you  may  use  it  alt-emately 
with  syringing,  with  borax,  bichloride,  and  other  astringent 
Eolations. 


HiftCfibenc. 


^    OalcmwUnos,  Jj ; 

Saccbori  tlbi,  Jisa. 
TTsc  tbrco  time*  a  day. 
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Oabb  1,  of  extraction  of  both  lenses,  recorded  (p.  158)  as 
resulting  in  perfect  restoration  of  vision  in  both  eyes. 

In  the  first  eye  operated  on,  the  tough  capsule,  with  white, 
chalky-looking  specks  upon  it,  has  again  closed.  I  have 
lacerated  it,  on  the  19th  October,  1881,  but  the  result  is  not 
yet  known. 

II 

Case  1,  of  injury  of  the  ciliary  region  (p.  243),  recorded  as 
resulting  in  total  loss  of  vision. 

When  an  injury  causes  a  gaping  wound,  there  may  be  soft- 
ness of  the  eyeball  before  the  wound  closes,  with  subsequent 
return  of  normal  tension.  This  is  exactly  what  has  taken 
place  in  this  case.  The  lens,  however,  gradually  became 
opaque,  but  on  its  removal  perfect  vision  was  restored. 

Ill 

Cask  2,  of  Glaucoma  fulminans,  recorded  on  p.  270,  cured 
by  paracentesis  and  iridectomy. 

I  had  an  opportunity  of  testing  the  acuity  of  vision  in  this 
eye  five  months  after  the  operation.  The  patient  can  read 
brilliant  type  with  perfect  ease  ;  the  ophthalmoscope  shows  no 
trace  of  disease  of  the  fundus,  and  the  field  of  vision,  as  ascer- 
tained by  the  perimeter,  is  normal. 

IV 

AsEtJEISM   OP  THB   ORBIT 

Case,  recorded  (p.  381). 

November  16th,  1881. — Wishing  to  give  the  antiseptic  treat- 
ment a  trial  in  this  case,  I  allowed  Dr  Foulis  on  the  20th 
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October  to  perform  the  operation.  The  artery  was  tied  with 
a  catgut  ligature  undor  the  spray,  and  the  Listerian  method 
strictly  followed,  both  durinjf  tlie  opfimtion  and  id  the  enbse- 
queut  drt-Bsiti^s.  PuUivtion  iu  the  orbit  coa«cd.  the  tumour 
wna  coDsiderabiy  diminished,  the  eyeball  retructod  within  the 
orbit  to  such  an  cKcent  that  motion  in  every  direction  was 
perft'ot.  Visiou  is  dow  normal  (she  can  see  the  seconds  pointer 
on  the  watch),  the  opktbiUmoBcopio  appearnnco  shows  clear 
definition  of  the  dise,  and  the  blood- vrsweU  are  nearly  of 
normal  calibre,  though  the  veins  still  present  considerable 
tortuosity  at  the  periphery.  Up  to  date  there  Kas  been  no 
bad  symptom,  tlio  patient,  hua  slept  well,  and  the  tempera- 
ture has  never  risen  above  lOO**. 

Dr  Maclcod,  Professor  of  Surgory  in  the  University  of 
Glasgow,  ezamitied  thi^  patient  with  me,  fifteen  days  after 
(he  opemtion,  and  we  found  her  in  a  most  satisfactory  condi- 
tion.    She  was  then  regr^-rded  as  convalescent. 

When  the  stethoscope   is  applied   to    the  brow  a  slight 
puffing  sound  is  still  audible,  but  tbo  patient  is  not  conscioui. 
of  it,  and  there  is  no  pulsation.     As  four  weeks  have   doi 
elapsed,  and  the  eye  is  gradually  receding  within  the  orbit, 
the  cure  may  be  considered  perfect.     She  is  to  be  discharged 
to-morrow  as  cured. 

I  may  take  tliia  opportunity  of  saying,  apart  altogether 
from  the  merits  of  antiseptic  snrgory,  that  the  introduction 
of  tho  catgut  ligature,  in  a  form  to  render  it  safe  for  tying 
large  arteries  ia  itself  a  great  achievement. 


INDEX 


A  FAOB 

AlMrration  of  sphericity      .  13 

AbscesB,  corneal .        .  .75 

of  orbit .        .        .        .364 

Abscission  of  eyeball  .        .        .93 

Absenue  of  eyeball  .        .91 

„        of  irides  .         .         .  iS'i 

Accommodation,  mechaniBia  of  .    16 

„  range  of  .        .  187 

„  spasm  of .        .  215 

Achromatopsy     ....  314 

Aoidi  Tannici,  syrup    .  .51 

Acnteness  of  visioa      ,  .  186 

Adjuating  apparatus   .         .        .15 

Albugo 81 

Aluminis  Sulphatis,  formuU  41 

Amaurosis,  uremic      .         .         .  305 
Amblyopia  and  amaurosis  .         .  3C'2 
n  potatoria   .         .         .  304 

„  tobacco      .         ,         .  804 

Anchyloblepharon        ,         .        .61 
Aneurism  of  the  orbit  .  380 

Angle  a 185 

Auglioleucite        ....  363 

Anisometropia     ....  212 

AnomuIic'B  of  refraction  21,  100 

Appendages  of  the  eye        .        .  390 

Arterial  pulsation        .         .         .  230 

Artificial  eye        .        .         .         .388 

„        pupil,  formation  of        .116 

Asthenopia  .  1^2 

Astigmatism        .         .         .21, 203 

„  irregular        .         .  210 

„  regalar  .  .  205 

testa  for  .  207 


Ataxia,  locomotor 
Atropia,  Oleum  c,  formula  for 
Atropiai  Snlphatis,  „ 

Axis,  optio  .... 


paqb 
.  23 
.  57 
.    36 

.  185 


Bichloride  lotion,  tormnla  for     .    43 
Blepharitis 394 


„  ciliaris 

Blepharo-phemosia 
Blepharoplnstic    . 

Arlt's  method 


S96 
402 
422 
424 
423 


,,  Blasius'     „ 

„  Dieffenhacb's 

method  422 

„  Haaner's        „      426 

Knupp'a        „      425 

„  Torsion  „       426 

Blepharospasm  ....  428 
Blind  spot,  or  Mariotte's  .  ,  8 
Bony  furmation  in  choroid  .  .  254 
Borax  lotion,  formula  for  .  36,  43 
Bums  of  the  conjunctiva  .    57 

Buphthalmia  .         .         .88 

0 

Calomel  snuff,  formula  for  .  .  414 

Cancer  or  carcinoma   .         .  .  378 

Capsule,  Tenon's ....  329 

Caries  of  the  orbit        .         .  .  366 

Cataract,  author's  operation  .  148 

„        complications  of  .  .  159 

„        flap  extraction      .  .  138 

forms  of       .  .130 

S9 


^^       'US                ^^^^V 

^^^^^H 

■ 

^H 

PAaB  j 

PAOB 

■              OuUu-aet  linear  extrftction  . 

.  164 

ConjunctiviB,  d)phtb«ritte    . 

.  sa 

^^^H                         Moorvn  audJaoobson 

•• 

,.           gonorrbaoaJ  . 

.    3» 

^^^H 

.  143 

„            granular 

.    -ii 

^^^H                             opemLiui)  hy  couching    ItSQ 

„            pbiyctcnulftr 

.    4b 

^^^^^^                 operation  by  Buoiiua 

.  Itt5 

„            parulent 

.    43 

^^^^^^B                                    for 

.  i37 

Oouv«rginit   strabiainus,   opcr*-           | 

^^^^^^T                                    {or  zoQuiar 

.  166 

lion  for     . 

.  355 

^^^H                         Bcoop  oper&tioD   , 

.142 

Cornea,  absceBs  of 

.    "S 

^^^H                            Hi-ciin^ltirjr 

.  I&6 

„        anaUimj  of     . 

.    66 

^^^H 

.  162 

,(        corneal    . 

.    83 

^^^H 

.  168 

,.       diaeaaesof 

.  «d 

^^^F                          von     Uracfu's    opera* 

„        foreign  bodic*  in 

.    82 

V                                     tiun  . 

.  145 

„        Dpaviti«»  of 

.    81 

H               Obolarion     .... 

.  430 

„       polliicidiL      or     kerato-           f 

^^               Choroid,  anatomy  of  , 

d 

globus 

.    89 

^^^L                        colobuma  of . 

.  257 

„        tiotiug  of        . 

.    85 

^^^H                      dctAtihniont  of 

.  256 

„       tumonr  of 

.    as 

^^^1                         diaeiueauf 

.  253 

„        ulcer  of  . 

,     78 

^^^H                      lianuoiTbagc  of    . 

.  350 

Corneal  tniueplanUtioa 

.    93 

^^^H                              OKBtficatJOIl  of 

.  2o4 

Ct7BUillino  Icnfl  and  oi^ale 

.  :l*7 

^^^B                        Kuppur«tioa  of 

.  2&3 

Cul'dcsao,  oonjonotival 

.    31 

^^^B                         tub<-rclu  of    . 

.  256 

Oyi'lilia         .... 

.  241 

^^^        Ohoroiditis,  diBscmiustod    . 

.  256 

Oystioeroas  .... 

.  251 

H                                     suroue 

.  25S 

Cyttotome   .... 

.  151 

H                                  lypbilitic 

.  256 

Cyata,  dermoid 

.  432 

H             Cbrotnatic  alMrmtion 

.    33 

H               Cbromatv-p«oudop«i«  . 

.  314 

D 

Ciliary  body         .        .        . 

.    11 

„      muscte     . 

.     15 

DacrooystiLia,  acata    . 

.  438 

„          „        paraljaisof . 

.  243 

,t            cltronic 

.443 

»      region,  injury  of 

242 

Dacrc^ytbea . 

.    41 

„           „        •nppunition  oC 

!i42 

I>«nuoid  <7ata 

.  4.'R 

Colour  bUndiwM . 

312 

Deviation,  primary 

.  353 

„      peroeption 

309 

„         a«oond«ry  . 

.  333 

„              „           periplwrio 

3:^ 

Dtai^Oflia  of  tnmouM 

.  379 

CoudylomutooB  nodult^  of  iris 

107 

Diphtheritic  conjancttntiB. 

.    53 

Conjugate'  foci 

1»1 

.,           paralyaia . 

.  £i5 

OoajuiLcliTB,  anatomy  of     . 

31 

Diplopia  or  donblf!  vision    . 

.  »»5 

„           foreign  bodim  in    . 

64 

n        BKmooulHris. 

.  £»* 

„             liaMUorrliit^e  of 

62 

Dialocatioii  of  Inta 

.  17« 

„            Lyptfrueniiu  of 

40 

Diaticbiaaia. 

.  380 

^^^K                           ill  flam  til  ntion  of 

39 

DiT«rginit     atjnint,     opcntion 

^^^F                M            tucuoiin)  of 

63 

.  357 

H             ConjancUTitJB       .... 

SO 

Dropsy  of  aqneoua  chamber 

.  ICM 

H                                   caUrrbal 

41 

Djsohromatopsy . 

.  314 

IXDKX 


4+9 


PAGE 

E 

Ectropion 412 

„  Arlts'  operation  for  .  416 
„  author's  „  „  .  417 
„        DitiffenbuoU'e  operation 

for     .         .  .  413 

„        Ricbet's  operation  fur .  -115 
„        Szy man ow tiki's    opii ra- 
tion for     .  .417 
„        V.    Graefti'B    operation 

for     .         .         .         .  414 
„        Wliarton  Jones'  opei-a- 

tion  for     .  .  416 

Egyptian  oplitlialmia  or  tracho- 
ma   .         .         .         .         •         .48 
Embolism   of    ai-teria    centralis 

retinte       .....  307 
Emmetropia  ■  .21 

Entoptic  tiuages  .         .         .  250 

Entropion 406 

„  author's  operation  for  408 
„  Lebnm's  „  „  410 
„  Streutfeild'a   „  „     407 

„         V.  Graefe'a      „  „     408 

„         Wariomont's  „  „     410 

Enucleation  of  fjeball  .         .  126 

Epicanthus 403 

Epiphora 436 

Erect  image  •         .         .         ■  223 

Eserine,    formula    for    solution 

of 353 

Biiryblepharon    ....  402 

£.<ioplithulinos,  pulsating    .         .  370 

Eye,  appendages  of  the       .        .  SiH) 

„     artificial        ....  3s8 

„     exuminatiun    of,     different 

meihodflof  ...  22 
Eyeball,  gunshot  wounds  of  .  3lil 
„  injuries  of  .  .  .  360 
„  movements  of  .  .  32y 
„  niuselee  of  .  .  .  330 
Eyelid,  anatomy  of  .  .  .  300 
„      eczema  of  .        .        .  401 

„      epithelioma  of  .         .  432 

„      erysipelas  of    .        .        ,  161 


PAOB 

Exanthematoas  affections  of  con- 

junctiva 46 

Exophthalmic  goitre   .  .  383 

F 

Fistula  lachrymalis  .  .  .  438 
Focal  illumination,  examination 

by 222 

„  interval  of  Sturm  .  .  205 
Foci,  conjugate  ....  181 
Foreign  bodies  in  ciliary  region 

122,  242 
conjunctiva  .  6i 
cornea  .  .  82 
lens  .  170 

orbit  .  28,  366 
vitreous  .  262 
Frontal  sinus,  distension  of  .  382 
Fundus,  normal  appearance  of   .  228 

G 

Glaucoma 268 

„         acute  ....  268 

„          chronic        .         .  .  2Ul 

„         fuluiinans    .  .  270 

„         operations  in      .  .  266 

„          secondary    .         .  .  262 

„          simplex        .         .  .  261 

Glioma  or  glio-aiLi'coma       .  .  306 

Goitre,  eiophtbaltuic           .  .  383 

Gonorrha'ul  opbtbiiloiia      .  .  S9 

GraUolarcuDjimctiTitia       .  .  48 

Gunpowder  exploHiona          ■  .  362 

Gun-shot  wounds  of  eyeball  .  361 

H 

Ha^matopia 360 

Hasmorrhuge,     spontaneous,    of 

coDJuuctiva  .  .  .  .62 
Heuieralopja        .        .        .  299, 358 

Hemiopia 296 

Hernia  of  iris  and  cilary  muscle  116 
Herpes  fruutalia  .  .  ,  ,  432 
Heiiigoual  pigment  cells  .  .  7 
Hordeolum  or  stye  .  .  ,  395 
Hydrargyri     bichloridi     lotion, 

formula  for      ....    43 


-ioo 


INDKX 


PAQK 

Hygroma St>9 

Hypenemia  of  ooiijunmiva  .        .    40 

Hypermetropic    .         .        .21, 190 

latent.  .  193 

Uypersecretioa  of  tevs      .        .  431} 

I 

Image,  mveraion  of     .  14 

,.      inverted    .  .226 

Imitfx  uf  rnrraction        .  .  .  IBO 

Injury  of  ciiiaij  re|fiou       .        .  242 

„      eyebftU  .        .360 

„       iris  and  Bclurotic       .         ,  115 

Iridectomy 268 

Iris,  anatomy  of  .  .11 

,,    blveding  tiimonra  of  .  113 

„    funuliuniU,  doruagemeat  of  .  llU 

„    bow  to  ciamiBe    .  .  102 

„    tr^mtiloua     ....  112 

Iritis,  furmB  of     ,         .        .         .  104 

„     piircacbyuiatoua         .        .  106 

„     serous         ....  106 

„    q-pliilitio    .        .        .        .106 

K 

Korutitiu 6S 

Keratacele 38 

E^mtO'Oouua        .         ...  83 
globas    or  «om«a   pol- 

lucida        ,         ,         ,         .        .  89 

L 

LaclirjtnAl  appar&tas,  anatomy 

of 435 

Luj^plilliuIniOH    ....  403 
LftC«ot  bypcrmotropia  .  103 

Ixmsfv,  rvfraction  thron^b .        .  179 

Leaonmiu 288 

Leucoina 80 

Leiicuma  adbei-enn  .         .  117 

Liue&r  operation  I'ur  cataract      ■  )S3 

Lipoma 389 

Locomotor  uUxia  .        .S3 

U 
Bfooula    iQtcft,  ophthalmoscopic 
«pp«araoc«of  ....  23| 


Hariotto'a  spot    . 
H«lBDotio  aarooma  of  ooriiua 
Meridians  of  tbe  eye    . 
Heridiuudl  asymmetry 
JUetricnl  Hyattm    uf  nnmbering 

glaas«s 
M  iurupbtlialmos  . 
Micropsia 
Monoctilnr  diplopia 
Movumeuta  of  eyeball . 
MusocB  Totilantea . 
Muscles,  ocular    . 
Mydriaaia     . 
Myopia         .        .         .         .21, 

..       M1UU  of 
Myoaia 

N 
NttruB  of  tbe  eyciid     .        .        .  ^H 

h'tibula 81 

Necrosis  of  tbe  orbit    .        .         .  366 
Kerve,  disease  of  fiilh  .  .  340 

Kerron  of  iris  .12 

Neuritis  or  neui-o-retinilis  .        .  389 

Kictitati'm 428 

Nodal  point         ....  186 
Nystagmus  ....  3&B 

O 
Oleum  cum  atropia,  formula  for  57 
Onyx  .  •  .  .  .  75 
Opbtlialmia  gonorrbesa]  .  3fi 
„  neomiturum  .  3^ 
OphUuJmoaonpc  .  £18 
theory  of  .  .219 
Opbtbalmoeoopio  imuge.siee  of  ,  23 
Opiic  axis igj 


„     nerre,  atropby  nf 
■>  „     oxuarattoD  of 

»         „      tumour  of 

OptioB.  laws  of 

Orbit,  aneariem  of 
,1      carimi  of 
„     cbrunio  abeaesa  of 
..      foreign  bodies  in 
,.      inOaoiinatioa  of 


.  20-1 
.  £58 
.  306 
.  177 
.  380 
.  366 
.  fm 

.  3t>3 


J 


INDRX 


461 


PAOB    , 

PAOS 

Orbit,  necrosis  of 

.»»   1 

Refraction  in  the  ejA .               .  186 

,,     tamnm-B  cf 

.  307  1 

„         stud;  of,  'hj  ophthal- 

OsuficutioD of  choroid 

.  245 

moscope  .        .        .231 

.  4M 

„         throngh  IcnsM  .        .179 
„               „       {irism*.        ■  It^ 

P 

RfifhiotLre  index  ....       9 

PaQoptitliatuii  Lia 

.  aa 

„          media          ...       6 

Parulj'tsU,  dipLllieritic 

.  iK> 

Benioval  of  cancerous  eyeball     .  378 

,,        uF  thccili&r/  miiRClc 

.  243 

Retina,  and  optic  uerro       .        .  273 

,,                   third  Qcrvo 

.  334 

„               „             anatomy  of  273 

'  i>                   fourth    „ 

.  337 

„      dotachuent  of         .        .  278 

sixth      „ 

.  339 

„             „           operation  for  2S0 

F&raljsis  of  the  eereuth  oerre 

.  429 

„      layers  of .        .        .        .4 

Paraftites  in  lashes 

.  401 

„       tumours  of       .         .         .  306 

Piuguicula   .... 

.    63 

Retinal  Liomurrbage   .        .        .  283 

Perimeter     .... 

.  3-21 

„      red,     or      erytbropsinc, 

Perioatitis  of  lachrymal  ranol 

.  444 

JSoU'a  experimenta  on  .      6 

„         oforbit 

.  3^5 

.,      torpor    or    hememlopia 

Peripheric  colour  perception 

.  3;J4 

209.359 

,,         TiaioD 

.  319 

Beltnitiii                       ...        .285 

PUlyrtenular   or    pustular  oph- 

„        Blbaminurica                .  2^7 

thi^liiiin     .... 

.     44 

Bjpbilitica     .                .289 

PhotopLctbiu 

.  IM 

Folyupiu  mODOculans 

.210 

S 

Polypus  of  conjnQctiva 

.    53 

Presbyopia  .... 

.  IM 

Sclerotic  and   comMt,  anatomy 

FrismSi  correctiDg 

.  340 

of        ....    66 

„       rofrootiun  through 

.  183 

diseues  of    .                .99 

Proptoaia S83 

FrotbesiB  ocali    ....  888 

Pteiyjpum 5i 

Ptosis S34.  403 

Pulsating  exophthalmos  .  379 

Pulsation,  ai-tci-ial       .        .        .229 

„  Tecous  .  £28 

PnnaJsio 444 

Fiuivttiin  proximnm     .  .  188 

„        miuiitum  .  188 

Pupil,  artilicinl     .  .116 

Purulent  conjunctivitis       .        .    43 

R 

Railway  collisions,  injuriea  in  .  362 
Range  of  accommodation  ,  .  187 
Uefractton  ivnd  anontalies  of    20,  190 


„  ,,      complications  of  100 

„       treplmiing  of         .         .  268 

Sclerotomy 267 

Secondai7  cataract  .  166 

Solution  of  cutarECt     .  .  Ifi2 

Spiiams  of  accuinoiodation  .        .  245 
Spaaiu,  tonic  and  clonic,  of  the 

eyelid 428 

Specirosec^        ....  817 

Spectrum 309 

Staphyloma  of  oornua .        .        .  261 
StauungBpapilla  ....  281 

Steotoma 369 

Strabismus  ...  347 

„         alternace  .  .  351 

„         ooDTorgent,      opera. 

tion  for  ,  .  855 

30 


W           «2                     ^             IKDES                      ^^^^^^^^^H 

^1                                     ^^^^^F                                            ^^^^^^^^^^^^^^^H 

H                                                                                 FAOIC 

paoB 

H            Sti-ubUmas.  dirergetit                 .  357 

INunoon  of  cotyiinctiva              .    63 

H                                   itit«Ti»ittenl               .  3S1 

of  orbit                         .  367 

^^^                         monocular                 ■  351 

,.        of    retina  and    optio 

^^V                        theories  of                .347 

nerve                          .  306 

Btyo 35)^ 

oiawas    or    eartilafi< 

Suction  operadon  for  catantut    .  1G5 

nous                          .  376 

Suppiimlion  oT  ciliary  legion      .  342 

„        sarconuitoos         .        .  371 

Symblu'ijhuraa      .        .        .        .57 

U 

Sjmpatlictic  oplitJialraia     .        .  121 

CTngaentnra  bydrargyri   ammo* 

mo-cUlut-idi       ...        .75 

ti/uwliiiL  anterior                      76,  117 

Dmcnic  bmanroais                       .  305 

„       posterior        .        .   106,  117 

V 

Sypbilitio  tumour  of  coi^anoLiva    64 

Vttnous  pulsation                         .  238 

T 

Tannin,  ftjrrap  of         ...    51 

Tariorapbia                                  .411 

,.        .,    maps  of    .                .  323 

Tears  and  wounda  of  the  eyelid  .  434 

Viti-eous  body,  anatomy  of.         .  246 

Tears,  secretiun  of        .         .        .    32 

..          ..        detjLcbment  of    .  250 

Tenon's  capsulo  ....  329 

(.          „        fonrigu  )>odi«M  in  252 

Tension,  degrees  of     .                ,24 

opacity  of  .       .  £48 

Tinting  of  the  comoa  .        .        .85 

softening  of        .  SSO 

Torpor  of  the  retina    .        .  299,  S&O 

suppuration  of    .  S48 

TrKi'hoDia,  granuliu*     conjunct!* 

W 

viLia  or  EgyptitiQ  opbtlialmia  .    48 

Wotinda,  gunabnt,  of  eyeball      .  S61 

Traneplautatiuti  of  conjimctira  .    58 

„       of  eyelid        .                .434 

„              of  cornea .        .    93 

Xanthelasma  palpebmnun.       .  434 

„              of  Bkin  flap       .  417 
Traumatic  oAtaract.      .                .  168 

Ti-epbiiiing  of  nolerotic         ,         .  S08 

Xeroina         ...                32.49 
Xerophthalmia    ....  403 

„        ofcarancuta                 .  401  '                                ^                                   1 

Tricbosis  or  dermoid  tumour      .    88 

Tellow  oiatmont .                        .    45      1 

Tomours,  earcinnnintona    .        .  378 

,.        cum  atropin     .     45      1 

claMifiratioii  of    ,        .  3Q7                                  Z                                   1 

„        cyetio    ....  369     Zinci  Chloridi  arrows                  .  433     | 

„        diagnoais  of                 .  379 

paattt,  formula  for  378 

,1        enoyoted,  of  Uclirymal 

„    Salpbutis  luticoi                 .    ti 

HOC     .                         .443 

Zonula  of  Zinn                            .19 

fatly                             .  3tf9 

„          „        rupture  of  .        .360 

fibrous                          .  375 

Zoological  seale  ...               1 

^^^1                                           PRIKTID   BT         ■■  U>LAS&,  BAUTBOLOHSW  CtOII.                                 ^^H 

k                       ^^             J 

L.\XE  MEPltAL'UBRARY 

avoid  fine.  Ail  b'>o««  ^^^^  be  reWmwl  en 
or  before  1^  ilatt  lust  stamped  bd.iw. 


